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ABSTRACT

This three-part qualitative study explored the factors that contribute to the success of
African American female students’ persistence in engineering majors. This study also addressed
obstacles African American female students face and overcome to persist in engineering majors.
Examining African American women in engineering who persist would be an effective method
to provide academic support and increase participation amongst this underrepresented group. In
addition to exploring the challenges and barriers faced by African American women, this study
also acknowledged the skills, perspectives and resources African American women bring to
engineering and engineering education. Highlighting their distinctive contributions and attributes
would challenge implicit and explicit orientation in which this demographic is often framed
(Fletcher et al, 2016). This investigative three-part dissertation consists of a narrative literature
review to best examine current literature in the field and two empirical studies that address how
African American women persist and navigate engineering spaces.
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INTRODUCTION
STEM (Science, Technology, Engineering, and Math) disciplines are the principle drivers
of the global economy and continue to serve as the primary source of innovation (Langford,
2012). The National Academy of Sciences, National Academy of Engineering, and the Institute
of Medicine describe STEM as “high-quality, knowledge-intensive jobs that lead to discovery
and new technology,” improving the U.S. economy and standard of living (Landivar, 2013). The
growing need for technically skilled labor is a major cause of national concern since the
economic growth of this nation is connected to its technological productivity and capacity (Ntiri,
2010). By 2020, STEM jobs in the United States are expected to increase by 10% (Lockard &
Wolf, 2012). By 2022, America will need to add one million more STEM professionals. By
2028, it is expected that there will be a shortage of 19 million skilled workers to fill jobs in this
field (US Census Bureau, 2016). Some sectors reporting nearly 600,000 engineering jobs will go
unfulfilled by year 2020 (BLS, 2015). America's economic future mandates that issues of access
and inequities in the education of minority students become a national concern (Bryan, 2016). To
meet this need and welcome diversity to STEM industries, the nation must support and
encourage STEM degree completion, especially for African-Americans who are
underrepresented in these fields (US Department of Education, 2016).
The dearth of African American students in engineering is often cited as a crucial area for
improvement (Fletcher et al, 2016). According to the American Society for Engineering
Education, African Americans only received 4.0% of engineering degrees awarded in 2015,
down from 5.0% in 2006. The declining numbers of engineering graduates among African
American students causes alarm. Upon closer examination, African American women in
particular are pursuing engineering degrees at lower rates despite the fact that women outnumber

men nearly 2 to 1 in college (Slaughter et al, 2015). African American women also account for
60% percent of all undergraduates (Digest of Education Statistics, 2012); and have higher
graduation rates at all academic levels (US Executive Office of the President, & Office of
Management and Budget, 2011). Despite the progress African American females have made in
postsecondary education, they continue to be underrepresented in engineering fields. According
to NACME’s assessment of the National Science Foundation’s IPEDS system, approximately
1,100 African American women graduated with an engineering degree in 2005. By 2011, only
809 (26.3%) graduated with a bachelor’s degree in engineering; an approximate 27% decrease
(NACME, 2013). In 2015, less than 1% of all U.S. engineering bachelor’s degrees were awarded
to African American women (Yoder, 2016). Underrepresented populations, like African
American women, are more likely to transfer out into non-STEM majors, thus decreasing their
persistence in STEM majors as compared to their White counterparts (Chubin & Babco, 2003;
Culotta, 1992; Elliot et al., 1996; Georges, 1999; Morrison & Williams, 1993). A common
misconception states that traditionally underrepresented populations, like African American
students, are not academically prepared to persist through the first year of an engineering
program (Anderson & Kim, 2006; Schuman, Steeh, Bobo & Krysan, 1997). Cabrera, Nora,
Terenzini, Pascarella, and Hagedorn (1999) disagree with this notion and conclude there to be no
support to corroborate the claim that academic preparedness hinders the persistence of African
American college students as compared to their White counterparts. Understanding why African
American women are underrepresented in engineering requires a systems perspective (Fletcher et
al, 2016).
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Purpose of the Study
The purpose of three part dissertation was to explore the factors that contribute to the
success of African American female students’ persistence in engineering majors. This study also
addressed obstacles African American female students face and overcome to persist in
engineering majors. Examining African American women in engineering who persist would be
an effective method to better understand, recruit and support this population (LaMotte, 2016).
Malcom and Malcom (2011) stated that examining barriers related to the underrepresentation of
women in STEM is critical and that special attention must be given to women of color. In
addition to exploring the challenges and barriers faced by African American women, this study
will also acknowledge the skills, perspectives and resources African American women bring to
engineering and engineering education. Highlighting their distinctive contributions and attributes
would challenge implicit and explicit orientation in which this demographic is often framed
(Fletcher et al, 2016).
Most studies in the literature use multiple minority groups when investigating factors
influencing students’ persistence patterns in STEM fields (Brown, Morning, & Watkins, 2005).
This accumulated approach prompts generic conclusions and suggest that all minority groups’
educational experiences are equivalent in all STEM disciplines. The ways in which different
underrepresented groups experience engineering are not the same, and groups with multiple
identities also have unique experiences with participation in engineering (Fletcher et al, 2016).
The experiences of women in general do not necessarily equate to those of African American
women and does not begin to uncover the challenges they face. African American women have
unique experiences that stem from their identity both as African Americans and as women
(Slaughter et al, 2015). Women of color face the challenges of gendered racism quietly, as their
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experiences are typically a footnote or byline in scholarly research and analysis (Blake, 1999).
As stated by Hazari et al. (2013), not all women or all underrepresented minorities are alike.
Leggon (2010) noted that it is important to identify differences between women and ethnicity
stating, “gender impacts how race and ethnicity are experienced; and race and ethnicity impact
how gender is experienced.” Intersectionality examines the connections between social
constructs of race, class, and gender (Crenshaw, 1991). Women of color are at the intersection of
two of the most pervasive prejudices in this country: racism and sexism (Blake, 1999). Ferdman
(1999) stated that existing research that evaluates the unique effects of race and gender treat
them as separate and distinct variables. This implies that racial and gender components of
identity can be compartmentalized and operate independent of each other. There is a gap in the
research when it comes to examining the intersectionality of race and gender as it pertains to
STEM persistence in industry (Fletcher et al, 2016).
Many studies presented focus on STEM majors as a group and do not take into
consideration the specificity of majors within STEM (LaMotte, 2016). There are distinct
differences between engineering versus science, technology and mathematics. On one hand,
engineering involves the practical application of science and mathematics, as in the design of
structures and systems (Steinmetz & Braham, 1993). On the other hand, science entails the
systematic knowledge of the physical or material world gained through observation and
experimentation (Steinmetz & Braham, 1993). The distinctiveness of the disciplines must be
examined separately as each may possess idiosyncrasies which impact the persistence among
various student groups in disparate ways (Gregory, 2015). Approaching this problem from
multiple perspectives is necessary, as there is no ‘silver bullet or one size fit all’ approach
(Fletcher et al, 2016).
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Research Questions
1. What are the experiences of African American Women in Engineering?
2. What contributes to the persistence of African American women in Engineering?
Significance of Study
African American women comprise the largest number of students of color in college at
both the graduate and undergraduate level (Evangelauf, 1992). However, only five published
studies have been identified which included African American female engineering students as
respondents (Bush, 2013; Frillman, 2011; E.O. McGee, 2009; E.O. McGee & D.B. Martin, 2011,
LaMotte, 2016). Literature often focuses on African American students compared to white
students or women compared to men, but few seek to address the unique challenges faced by
African American women (Fletcher, 2016). By focusing specially on this population, industry
and academia may better understand how to diversify the workforce, leading to more sustainable
engineering innovations (Keith et al. 2003; Wulf 1988) and solutions that appeal to a broader
base of the population (Miller, 2003; U.S. Department of Education, 2010). Researchers agree
that underrepresentation of women and women of color in STEM majors, like engineering, can
be attributed to higher education institutions’ failure to develop and support women and students
of color (Carlone & Johnson, 2007; Hanson, 1996, 2004; Justin-Johnson, 2004; Ong, 2005).
Providing this critical information to researchers, engineering departments, administrators and
faculty within higher education institutions can aid in the development and implementation of
tools and pedagogy (Fletcher et al, 2016). Researchers could expand on my research focus,
providing additional information resulting in a framework that is specific to African American
women in engineering (Gregory, 2016). Higher education administrators could use the findings
of this study to evaluate how African American women are experiencing their successful
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persistence in engineering majors and make changes to improve their experience (Fletcher et al,
2016). Engineering faculty members could evaluate their own pedagogy and curricula to
determine how these factors could enhance the experiences of African American women in
engineering (Keith et al. 2003); enabling more African American women in engineering majors
to persist, graduate and enter the engineering profession (Corbett, Hill, & Rose, 2010).
To truly enhance contributions from women of color, all stakeholders must invest in them
at all stages in their academic and professional careers (Fletcher et al, 2016). An understanding
of how African American female engineering students are able to avoid performance detriments
and succeed in engineering is needed (Gregory, 2016). This emphasis on successful experiences
of African American women in engineering could be used to increase the number of African
American women entering and graduating from engineering majors, and thus assist in filling the
need for a larger more diverse STEM-educated workforce in the US as well as improving
educational equity (LaMotte, 2016).
The overall goal of this study was to understand how African American female students
persist in engineering. The broader impact of this study is that it will serve as a model that can be
applied to better understand the authentic needs of other underrepresented groups in engineering.
It can also lead to the creation of impactful intervention strategies to enhance their persistence.
This investigative three-part dissertation consist of: a narrative literature review to best examine
current literature in the field, current experiences and how these experiences have been
addressed; and two empirical studies that address how African American women persist and
navigate engineering spaces.
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A NARRATIVE LITERATURE REVIEW EXPLORING THE EXPERIENCES OF
AFRICAN AMERICAN STUDENTS IN ENGINEERING

The purpose of this narrative literature review was to examine how researchers have
explored experiences and discovered tools for persistence amongst this underrepresented
population. Therefore, we sought to answer the following questions:
•

How have researchers addressed the experiences of African American female
students’ persistence in engineering majors?

•

How have researchers identified and explored tools for persistence and degree
completion amongst African American female students in engineering?

The researcher used narrative literature review to describe the current state of practice
and areas of inquiry. A narrative literature review is a comprehensive study and interpretation of
work that has been published on a particular topic; it should convey knowledge, ideas, and their
strengths, and limitations (Bryant, 2003). To collect and examine dissertations, articles and
journals, the researcher conducted electronic searches of the following databases: Elton B.
Stephens Co. (EBSCO), Education Resource Information Center (ERIC), ProQuest Dissertations
& Theses A&I, Project Muse, and Education Full Text. The researcher also used five peer
reviewed journals to explore current research in the field: Journal of Engineering Education,
American Education Research Association, Journal of STEM Education, Journal of STEM
Education-Innovations and Research, and Journal of Diversity in Higher Education.
The researcher divided the themes into two categories: interpersonal themes and intrapersonal
themes. Interpersonal themes emerged from experiences African American female engineering
students encountered when they had direct communication/interaction with fellow
peers/engineering students, university faculty, and staff. These themes included stereotype
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threat/micro aggressions, racism, sexism, lack of support (faculty, institution, peers and
community), and lack of role models. Intrapersonal themes emerge when one’s thinking takes
precedence on self-perception and self-analysis while navigating uncomfortable/difficult spaces
in engineering. The intrapersonal themes included isolation, self-doubt/need to prove oneself,
and sense of belonging. The themes also included tools for persistence that increased successful
matriculation. In its broader impact, this study will serve as a model that can be applied to better
understand the authentic needs of other African American women in engineering. It can also lead
to the creation of impactful intervention strategies to enhance their persistence. By focusing
especially on this population, industry and academia may better understand how to diversify the
workforce, leading to more sustainable engineering innovations (Keith et al., 2003; Wulf 1988)
and solutions that appeal to a broader base of the population (Miller, 2003; U.S. Department of
Education, 2010).

Nevertheless she persisted: AFRICAN AMERICAN WOMEN NAVIGATING
STEREOTYPE THREATENING ENGINEERING ENVIRONMENTS
There was a fundamental presumption that African American women who persist in
engineering must battle with a huge barrier called stereotype threat (STT) (Gregory, 2015). Past
research suggests that the psychological consequences of stereotype threat such as maladaptive
levels of arousal, negative emotion regulation, cognitive depletion, and a prevention focus
(Schmader, Johns, & Forbes, 2008) can undermine learning as well as performance (e.g.,
excessive arousal: Hasher & Zacks, 1979; decreased working memory capacity: Rosen & Engle,
1997). Stereotype threat is defined as a type of confirmation bias in which the threat of being
viewed through the lens of a negative stereotype or the fear of doing something that would
inadvertently confirm that stereotype suppresses academic performance among Black student’s
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at all academic levels (McGee & Martin, 2011). Steele and Aronson (1995) defined STT as “the
immediate situational threat that derives from the broad dissemination of negative stereotypes
about one’s group; the threat of possibly being judged and treated stereotypically, or of possibly
self- fulfilling such a stereotype.” This threat can exert pressure on students and their academic
progress, in turn causing inferior test score results and, if chronic, can cause “disidentification”
(Steele, 1997 p. 614). The disidentification can cause women to become demotivated, ultimately
hindering their academic performance (Steele, 1997). Despite a great deal of evidence that
stereotype threat can negatively affect intellectual performance (Chavous et al., 2004; Harpalani,
2007;Oyserman, Brickman, & Rhodes, 2007; Taylor & Antony, 2000), little is known about how
African American female students in particular manage racial stereotypes, even to the point of
using them as a motivator for high academic achievement (Harpalani, 2007).
For the purpose of the study, effects of stereotype threat on persistence was examined and
assume that multiple processes contribute to the negative effects of stereotype threat on learning
and that these processes interact in complex ways (Schmader et al., 2008). As a result, this study
was guided by the following questions:
Research question: How do African American women experience engineering
environments?
Analytical Question: To what extent does stereotype threat factor into the experiences of
African American women in engineering environments, and where it exists, how do
African American women persist through stereotype threat within engineering
environments?

Semi structured interviews were completed to collect data. After numerous revisions, an
assessment of categories and subcategories revealed the following two groupings: impact and
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persistence. Data revealed the impact stereotype threat had on African American women in
engineering environments. It also revealed how this population persisted and overcame these
biases.
Dr. Jekyll and Mrs. Hyde coding to confirm: AFRICAN AMERICAN WOMEN
NAVIGATING WHITE ENGINEERING SPACES
Educational advancement has been a socialization message for Black women throughout
history (Higginbotham, 2001). The added pressure of out- standing and excellent performance
was also a constant message and many Black children have heard their parents say they have to
perform twice as well as Whites to be considered passing (Therhune, 2008). The pressure Black
women place on themselves to achieve at inordinate levels is the manifestation of Black women
fighting against the negative message of inferiority (Jones & Shorter- Gooden, 2003). However,
when Black women entered White academic institutions, they are faced with inequitable
treatment, marginalization, sexism, and racism (Combs, 2003).
More than other ethnic groups, studies have found that Black women are most likely to
be unfairly treated in terms of promotion and tenure, experience disengagement from the
academic community, and become targets for discrimination (Combs, 2003). Alienation,
isolation, and marginalization have characterized the experiences of Black women in academia
and have caused them to develop various coping strategies to protect themselves and
navigate the deleterious terrain (Therhune, 2008). Self- efficacy and the ability to succeed
(Cobham, 2003), laughter, avoidance (Shorter-Gooden, 2004), and concealing the effects of
racism by wearing masks (Hassouneh-Phillips & Beckett, 2003) and veils (Ford, 2003) were
listed as a few of the strategies. These coping methods cause shifts in attitude and demeanor,
forcing women to bear the burden of performing while hiding the pain of racism. Jones and
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Shorter-Gooden (2003) explain how Black women shift, compromising themselves and their
lives to deal with the many stressors they face (Therhune, 2008). These self-altering façades
deny Black women the ability to be their true selves and they shift from one modality to another
to be accepted, fit in, or survive, taking its toll on their well-being (Therhune, 2008). This article
addressed how African American women use biculturalism and code-switching in order to
confirm or fit in white spaces. This theoretical piece also address the reasons why African
American women feel they have code-switch and offer suggesting’s on how to change the
cultural climate at institutions.
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A NARRATIVE LITERATURE REVIEW EXPLORING THE EXPERIENCES OF
AFRICAN AMERICAN FEMALE STUDENTS IN ENGINEERING
Introduction
The dearth of African American students in engineering is often cited as a crucial area for
improvement (Fletcher et al., 2016). According to the American Society for Engineering
Education, African Americans only received 4.0% of engineering degrees awarded in 2015,
down from 5.0% in 2006. The declining numbers of engineering graduates among African
American students causes alarm. Upon closer examination, African American women account
for 60% percent of all undergraduates (Digest of Education Statistics, 2012) and have higher
graduation rates at all academic levels (U.S. Executive Office of the President & Office of
Management and Budget, 2011). Despite the progress African American females have made in
postsecondary education, they continue to be underrepresented in engineering fields. In 2015,
less than 1% of all U.S. engineering bachelor’s degrees were awarded to African American
women (Yoder, 2016). Understanding why African American women are underrepresented in
engineering requires a systems perspective (Fletcher et al., 2016).
There are three prominent reasons why the attention placed on the status of women of
color in STEM is critical: (1) There is immense demand for STEM professionals in the current
workforce; (2) Having the benefit of diverse perspectives and ideas can promote innovation and
discovery; and (3) It is imperative to ensure equity and STEM access and literacy among all
minority groups which in turn can advance our society technologically (Ireland et al., 2018).
Failure to advance the support and education of women of color and move them into productive
STEM careers represents a failure of the United States to maximize our own talent pool at a
moment when we can ill afford it—socially, technologically, or economically (Ong, Wright,
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Espinosa, & Orfield, 2011). Therefore, examining the literature that addresses the persistence of
this underrepresented group can be an effective method to better understand, recruit, and support
this population (LaMotte, 2016).
Most studies in the literature use multiple minority groups when investigating factors
influencing students’ persistence patterns in STEM fields (Brown, Morning, & Watkins, 2005).
For example, African American students are normally compared to White students or women in
comparison to men, but few researchers seek to differentiate the unique challenges encountered
by African American women. This accumulated approach prompts generic conclusions and
suggest that all minority groups’ educational experiences are equivalent in all STEM disciplines.
When the unique experiences of Black women are hidden in aggregate results, their
intersectional experiences are largely ignored (Ireland, Freeman, Proctor, Delaine, Lowe, &
Woodson, 2018). Moreover, education research and practice efforts to address diversity issues in
STEM have failed to adequately contend with the ways in which U.S. institutions have
historically marginalized students of color while educationally privileging both Whiteness and
maleness (Collins & Bilge, 2016; Ladson-Billings & Tate, 1995).
Given this current state, the purpose of this narrative literature review is to examine how
researchers have explored experiences and discovered tools for persistence amongst this
underrepresented population. Therefore, I sought to answer the following questions:
•

How have researchers addressed the experiences of African American female
students’ persistence in engineering majors?

•

How have researchers identified and explored tools for persistence and degree
completion amongst African American female students in engineer
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Theoretical Framework
The context of Crenshaw, Gotanda, Peller, and Thomas’ (1991) discussion of
intersectionality was to confront the inadequacy of one-dimensional antiracist and antidiscriminatory discourse in addressing the sociopolitical concerns of Black women. In the past,
scholars from several disciplines have struggled with how to interpret and conceptualize the term
intersectionality. Crenshaw (2016) rightly clarified that her original articulation of
intersectionality was a theory not of multiple identities but of how holding certain identities
makes one vulnerable to discrimination and exclusion; in addition, she maintained that it is
impossible to understand the challenges of women of color without examining the intersection of
race and gender identities. Johnson-Bailey (2001) affirmed, “from primary school through higher
education, their lives are touched whether overtly or covertly by racism and sexism and African
American females in engineering face the double bind of being female and Black.
In the context of national efforts to promote diversity and inclusion within STEM fields,
the double bind is cited as a hindrance for Black women throughout the educational and
professional pipeline (Charleston, Adserias, Lang, & Jackson, 2014; Hanson, 2008; Malcom,
Hall, & Brown, 1976; Ong et al., 2011). The double bind refers to the exclusion of women of
color in STEM and the undermining of their career pursuits because of both racism and sexism
(Malcom & Malcom, 2015). The concept of intersectionality, rooted in Black feminist theory,
has particular utility for advancing discourse on Black women and girls beyond the initial
framing of the double bind, which is why examining their complex and multidimensional
experiences within STEM education is imperative for further exploration (Ireland et al., 2018).
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Methods
The researcher used narrative literature review to describe the current state of practice
and areas of inquiry. A narrative literature review is a comprehensive study and interpretation of
work that has been published on a particular topic; it should convey knowledge, ideas, and their
strengths, and limitations (Austin, A. E. 2011). This type of review can also add dimensions of
insight/application that were not available in existing literature, can provide critical analyses of
standing works, explore advanced new theories and models, evaluate strategies presented to
improve best practices in the field, and present new perspectives as they pertain to emerging
issues (Rice, & Alfred, 2014). This study was utilized scaffolding to develop better insight into
the support and success of African American female students in engineering majors (Gregory,
2015).
Data Collection
To fully engage with the breadth of research addressing the experiences of
African American women in engineering education and focus attention on the knowledge
generated from this body of work, I removed the restriction on publication date and narrowed the
inclusion criteria to include only publications reporting on empirical research or original analyses
of African American women in engineering education (Ireland, 2018).
The researcher used the following criteria to select studies for review:
•

Research content that focused specifically on experiences in engineering majors.

•

Inclusion of STEM research only if it specifically identified African American female
population experiences.

•

Inclusion of studies of women of color, specifically African American female
undergraduate students as the participants.
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•

Empirical research results and/or original analysis.

•

Research studies that included book chapters, articles, and dissertations.

•

Studies that explored African American female engineers .
To collect and examine dissertations, articles and journals, the researcher conducted

electronic searches of the following databases: Elton B. Stephens Co. (EBSCO), Education
Resource Information Center (ERIC), ProQuest Dissertations & Theses A&I, Project Muse, and
Education Full Text. The researcher also used five peer reviewed journals to explore current
research in the field: Journal of Engineering Education, American Education Research
Association, Journal of STEM Education, Journal of STEM Education-Innovations and
Research, and Journal of Diversity in Higher Education.
The first phase of the research included seeking terms such as minorities and STEM,
which yielded 14,354 results. These resulting studies focused on STEM majors as a group and
did not take into consideration the specificity of majors within STEM (LaMotte, 2016). There are
distinct differences between engineering versus science, technology and mathematics.
Engineering involves the practical application of science and mathematics, as in the design of
structures and systems (Slaughter, Tao, & Pearson, 2015). Science, on the other hand, entails the
systematic knowledge of the physical or material world gained through observation and
experimentation (Steinmetz & Braham, 1993). The distinctions of the disciplines must be
examined separately as each may possess idiosyncrasies that impact the persistence among
various student groups in disparate ways (Gregory, 2015). Therefore, the researcher narrowed
down the terms to “Minorities and women of color in engineering” which produced 179 studies,
a scope too large for the research. Ireland (2018) noted not all women or all underrepresented
minorities are alike and Joseph (2012) noted that it is important to identify differences between
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women and ethnicity since “gender impacts how race and ethnicity are experienced; and race and
ethnicity impact how gender is experienced” (pg 12).
Finally, the researcher used specific key terms of “African American, Black females in
STEM” which populated n=75 results. From the list of 75 studies, the researcher eliminated
studies by reading all abstracts and discarding those studies that did not capture specifically the
experiences of African American women in engineering. After thorough review, the researcher
used search terms “African American female, Black women experiences in engineering” and
found n=12 studies that met the minimum criteria for inclusion.
Data Analysis
To demonstrate how researchers have produced new knowledge concerning the education
of Black women and engineering, the researcher presents themes that emerged during the review
of the literature (Ireland et al., 2018). This method helped the researcher identify implicit and
explicit ideas within the findings of each study and was useful in capturing the intricacies of
meaning within the data set (Casey, 2012). The researcher divided the themes into two
categories: interpersonal themes and intrapersonal themes. Interpersonal themes emerged from
experiences African American female engineering students encountered when they had direct
communication/interaction with fellow peers/engineering students, university faculty, and staff.
These themes included stereotype threat/micro aggressions, racism, sexism, lack of support
(faculty, institution, peers and community), and lack of role models. Intrapersonal themes
emerge when one’s thinking takes precedence on self-perception and self-analysis while
navigating uncomfortable/difficult spaces in engineering. The intrapersonal themes included
isolation, self-doubt/need to prove oneself, and sense of belonging. The themes also included
tools for persistence that increased successful matriculation.

22

Table 1. Interpersonal and Intrapersonal Themes

Interpersonal themes
Racism/Sexism
Stereotypes/Micro aggressions
Lack of support (faculty, institution, peers, community)
Lack of role models
Interpersonal themes
Isolation
Need to prove oneself/self-doubt
Sense of belonging
Tools for Persistence
Family/Friends
Faith
Student Organizations/ Campus Community
Desire to give back
Strong sense of self
Note. Twelve total articles

%

n

25
33
41
50

3
4
5
6

66
41
25

8
5
3

75
58
66
50
41

9
7
8
6
5

FINDINGS-Interpersonal Themes
Stereotype threat/Micro aggressions
Stereotype threat was present in a number of studies. Gregory’s (2015) study was
grounded on an assumption that African American women in engineering experience stereotype
threat. Proof that stereotype threat existed arose during conversations concerning participants
description of an “ideal” engineering classroom, their need to prove themselves, and their
overwhelming fear of asking questions in class. Similarly, Alter et al. (2010) found that
stereotype threat impairs performance by stimulating avoidance behaviors such as nonparticipation. The results of this study suggested that experience of stereotype threat also elicited
decisions by African American female college students to stay or leave STEM fields (Alter et al
2010).
Beasley & Fischer’s (2012) measure of stereotype threat, which termed group based
performance anxiety, taps the extent to which students attribute their own performance as
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reflective of the academic competence of their race and/or gender group. Black STEM majors
had the highest group-based performance anxiety, followed by Hispanics and Asians; Whites had
the lowest scores on this measure (Beasley& Fischer, 2012). Massey & Fischer (2005)
demonstrated that performance anxiety does hamper the academic performance of racial
minorities. Gregory (2016) found that participants candidly discussed assumptions about their
academic incompetence, expectations for them to lose their identity and conform, and negative
perceptions about African Americans in general. These pressures specifically affected their
ability to perform well.
Only two studies addressed micro aggressions as a theme in the research. Micro
aggressions are behaviors and words unconsciously expressed and not intended to be offensive,
however, they can have the same effects as conscious, intended discrimination (Gregory, 2015).
Gregory (2015) defined micro aggressions as a term used to describe “unintended
discrimination” (pg 81). Six out of ten participants shared experiences in which they were
victims of micro aggressions.
Racism/Sexism

For some women of color, their gender, race, and ethnicity were seen as major barriers to
being perceived as serious students by their professors (Carlone & Johnson, 2007; Brown, 2000).
Frillman’s (2011) definition of African American and female in engineering was relative to the
participants’ views of their day-by-day experiences within an overwhelmingly White and male
discipline, and in light of the identities of being female and African American. Participants’
remarks indicated that sexism and racism were ever-present realities, but of the two oppressions,
sexism was the more severe (Frillman, 2011); this took the form of sexist behavior on the part of
their male counterparts and instructors. They also spoke of feeling the need to earn respect and
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be accepted for who they were – that is, as African American and female. According to Rincon
& Yates (2018) all African American women in their study referenced gendered racism, a hybrid
phenomenon in which the effects of racism and sexism are experienced simultaneously.
Although theorizing on why this may have been the case falls outside the scope of this study,
others have explored how gendered racism has particularly significant effects on African
American women (Rincon & Yates, 2018). A number of other women in Rincon & Yates (2018)
study referenced an uncomfortable environment primarily due to gender rather than race.
Frillman (2011) also found that unique experiences from participants as African
American women. The second most frequently assigned experiences/codes were sexist behavior
from males, sexism more salient than racism, strategies for dealing with sexism, positive
feedback from engineering team members, and having to earn respect as a Black female in
engineering. Ong et al.’s (2011) synthesis revealed a number of studies on cultural bias against
women and/or minorities that played a significant role in undermining the success of women of
color. Brown (1995) found that faculty systematically gave lower assessments of minority
women relative to those of their White and male counterparts; this finding held even when
undergraduate GPA and degree field majors were considered. Of the negative stressors, Frillman
(2011) found the most frequently mentioned were the salience of sexism over racism and the
need to be one’s own source of strength at times. There were other negative stimuli – e.g., poor
teaching, difficulties caused by failures within the educational bureaucracy, financial pressures,
and discouragement – but the women’s responses overwhelmingly indicated that sexism was an
omnipresent reality of their daily lives, along with the need to be one’s own support system by
default when necessary; these were their most frequent sources of negative stress (Frillman,
2011).
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Despite marginalization, women of color often use their status as a member of two
underrepresented groups—as a woman and as a person of color—to empower themselves
(Carlone & Johnson, 2007; Ellington, 2006) this ties directly to the ways in which students
understand and handle racism and to their subsequent ability to navigate the engineering
environment (Samuelson & Litzler, 2016). For example, Hanson (2004) pointed to the
construction of gender in the African American community as being congruent— and not at
odds—with the personal characteristics needed for success in science: high self-esteem,
independence, assertiveness, and high educational and occupational goals.
Lack of Support
LaMotte (2016) found that African American women did not receive the help and
assistance needed from faculty; this support or lack thereof originated from faculty, peers,
college administrators and their home communities. Gregory’s (2015) participants believed that
both students and professors lacked an awareness of the obstacles they faced as African
American women in a White male dominated field. Many of them also shared that even though
their families did their best to support and encourage them, they truly did not understand the
academic pressures and social challenges African American women face on a daily basis in
engineering (Gregory, 2015). LaMotte (2016) found that most of the women interviewed
understood the importance of faculty and worked towards building positive relationships. In all
instances, faculty-to-student interaction was an important ingredient to student success.
According to Gregory (2015) many African American women who were in their junior and
senior years developed strategies to develop positive and productive faculty relationships. The
author discovered some of them expressed the work needed to build confidence, and to avoid or
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to work around faculty who were unapproachable. As a result, the women developed methods to
build relationships within their cohort.
Lack of role models/faculty support
Ong et al.’s (2011) research study suggested that women of color seek out academic and
personal support vigorously and with serious intent. These relationships serve to bolster their
confidence and learning in STEM majors as well as their determination to graduate (Ong et al.,
2011). Unfortunately the void consistently was unfulfilled and African American women in
engineering tapped into a host of networks that included parents, faculty members from other
departments, university administrators, and peers in- and outside STEM fields. According to
Trenor et al.’s (2008) results, seven of their nine African American/Black women participants
indicated that parents and family were supportive of their goals in a general sense, but did not
specifically cite family as role models in the field of engineering. Rincon & Yates (2018)
suggested that one potential hindrance to diversifying the engineering profession is the lack of
confidence and encouragement from individuals who have great influence in young girls’ lives,
including parents and mentors. Although most women in Rincon & Yates’ (2018) study provided
examples of support received from family, friends, peers, and teachers, many noted having few
role models to follow on their engineering journeys. According to Rincon & Yates (2018)
external supports were critical to ensuring that there was someone with whom experiences could
be shared, with whom to explain what it is really like to be an engineer, and to encourage their
interest and success in the profession.
Gregory (2015) found that many participants experienced uncaring and discouraging
professors. Participants discussed how their professors at their PWI were much less approachable
than their professors at the HBCU they previously attended. Many participants thought that
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professors played an integral role in helping African American female students resist or combat
stereotype threat and that they also had an equally powerful influence in igniting it (Gregory,
2015).
Participants in Sean’s (2016) study identified at least one faculty member with whom
they seemed to have a strong relationship. The professors with whom participants perceived the
strongest relationships, however, were not always engineering faculty. Inspirational faculty
relationships were equally prevalent across liberal arts, business, mathematics, and science
faculty. African American women in particular were more likely to mention the positive impact
that mentoring relationships had on their careers (Sean, 2016).
Shain’s (2002) study indicated that, while their cultural identity was important to their
educational experience overall, the cultural background of their key support person in the major
was not a factor. Thus, women of color may make personal adjustments to suit the culture of
their chosen discipline, such as seeking mentors outside their gender and/or racial/ethnic group
(Ellington, 2006; Justin-Johnson, 2004). According to Rincon & Yates (2018) gender or race of
the mentor was not a factor when the relationship was a positive one.
FINDING-Intrapersonal Themes
Isolation
Alienation and isolation were major themes in Gregory’s (2015) research. All ten
participants asserted that they were typically the only African American female in their
engineering classes, and sometimes the only African American. One participant proclaimed,
“Everyone else has their own cohort. Until there is a project in which I am randomly selected on
a team and you have to deal with me, no one is friendly. No one speaks or says anything to me.
That makes me feel uncomfortable when I need to ask for help” (pg 54). These feelings of being
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alienated and isolated align with Brown (2004) who noted that African American women are
often the most socially isolated group of students on campus. Other researchers have stated that
this alienation/isolation fosters feelings of incompetence and cultivates fear of failure (Ellis,
2000; Jordan, 1998).
Women in Rincon &Yates’ (2018) study mentioned that they had not really felt that they
stood out as a minority female in engineering until they reached the workplace, but this was not
universal. Several African American women mentioned encountering stereotypical racist
assumptions in the workplace that brought attention to the fact that they were one of few.
Need to prove oneself/ self-doubt
Gregory (2015) found that many participants felt pressure to prove themselves to other

White counterparts, which created constant worry. One student stated “Yes, I have the need to
prove myself. Being a part of the dual degree program, I want to prove that I can finish. Being a
transfer student adds pressure” (pg 75). A second student shared, “My whole collegiate
experience I’ve had to prove myself. I have to prove myself to the Aerospace Engineering
department head. I have to prove myself to my family and friends. This is something that I have
wanted to do my entire life. I have to prove to myself that I can do it. Why would I want to do
something so badly, if it wasn’t for me?” (pg 78). Another student stated, “I have to prove that I
am smart. I am not here just to fill a quota. I take it upon myself to do a little extra than my
teammates. I go above and beyond so that I can have a technical explanation to give to the
professor and my teammates. I want them to know that I can do more than scribe” (pg 66). The
need to prove their belongingness and “disprove” stereotypical assumptions about African
American women were clear illustrations that all ten participants were victims of stereotype
threat (Gregory, 2016).
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Frillman (2011) found that many participants dealt with feelings of self-doubt as the
result of an intimidating atmosphere. One student stated, “I think maybe the biggest obstacle was
just trying to give-convince myself that I was capable of the work, because at times I would get
so down about anything, like, the assignments we had to do. And I was doing really badly on
them” (pg 57). Gregory (2015) also found that self-doubt emerged in his study and participants
discussed their fear of asking questions in class. Every participant who admitted to being afraid
to ask questions in class attributed this fear to them not wanting to appear “stupid”. One
participant shared, “I think subconsciously I believe I am not as capable as others, and this is
probably a stupid question” (pg 70). Another participant suggested, “I can count on my fingers
how many times I actually raised my hand to ask questions in lectures. In the back of my mind, I
thought, ‘I don’t want to ask a stupid question. If I ask a question, people are going to look at me
like, ‘You don’t even know that?’ I constantly feared that if I asked a question everyone was
going to think I was not smart” (pg 76).
Sense of belonging
Trenor et al. (2008) found that many participants’ sense of belonging contributed to
positive learning experiences and eased the transition to college for students of all ethnicities. In
addition, no major differences were noted across ethnicities in the sense of belonging felt by
students in the College of Engineering. Overall, students had a high rate of participation in
engineering support programs and other engineering-related associations and resources (Trenor
et al., 2008). LaMotte (2016) found that sense of belonging underscored feelings experienced by
the study participants as they participated in their academic environment. The women
acknowledged varying levels of social and academic integration and this level helped them
determine their sense of belonging in any given situation (LaMotte, 2016). Many researchers
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found that involvement in activities of the National Society of Black Engineers (NSBE) created a
strong sense of belonging. This counterspace does not reside in the limits of classroom space and
enables African American students to discuss challenges and concerns while bonding with other
African American students who share cultural backgrounds that are similar (LaMotte, 2016).
This counterspace also allowed the women to affirm the ethnic and/or racial aspects of their
identity (Collins, P. H., 2002). NSBE is an external national organization with a mission "to
increase the number of culturally responsible Black engineers who excel academically, succeed
professionally and positively impact the community" (NSBE Website, 2016). The presence of
NSBE on each of these campuses was important to these women because it served as a place to
see familiar faces and where individuals were able to ask for, receive, and provide support
(LaMotte, 2016).
Persistence
Frillman (2011) discovered that women’s responses indicated that when they needed
support they are most likely to reach out to supportive family members, followed by mentoring
from organizations, strong role models, a supportive network of classmates, and supportive staff
members. Their responses also indicated that they had enjoyed the benefit of mentoring before
college.
Desire to give back/passion
Frillman’s (2011) participants clearly described passion and explained a sense of
responsibility or burden that they felt to give back to the community and the world. For example,
one of the participants described her passion for helping animals.
Um, initially I wanted to do veterinarian medicine. I really love animals.
So I don’t want to see like, ya know, animals die and go through all that. So I think it
would take toll on my heart, so I decided to stay from that. And I was initially going to do
chemistry, but then I decided on chemical engineering because I figured, if I want to help
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animals, then I can just make medicine for them. So, um, just possibly make medicine
with my chemical engineering degree, so that’s initially why I chose chemical
engineering (pg 79).
It was Frillman’s (2011) judgment that the participant was describing both her real passion and a
sense of purpose in the same statement.
Gregory (2015) found that all ten participants expressed their desire to encourage and
inspire the next generation of engineers, especially those who looked like them. Eight out of ten
participants expressed how proud they are to call themselves an engineer, their passion for the
work engineers do, and their commitment to earning their degree.
Strong sense of self
Frillman’s (2011) emergent themes were a strong sense of mission and sense of purpose.
In some cases the participants had to depend on their own inner resources for emotional support
in lieu of receiving it from others, and they showed that they were accepting of the need to do so
when necessary (Frillman, 2011). Moreover, the women in this study had an awareness of a need
to make a societal contribution using their aptitudes for the sciences and technology.
Gregory (2015) also discovered that participants had a firm identity and strong sense of
self. All ten women discussed the importance of having a firm identity and unwillingness to
conform. LaMotte (2016) found that motivation emphasized situations, people and/or
opportunities that motivated the women in the study. These motivations originated from their
inner goals as well as external sources. The women focused on performing well and obtaining
exceptional grades, mastering information and/or by avoiding academic course work when the
subject matter was difficult, and /or the academic environment was chilly and unwelcoming
(LaMotte, 2016).

32

Rice & Alfred (2014) found that participants were determined to succeed. One of the
underlying mantra’s that guided the women was that quitting was not an option, and they
adopted a spirit of determination and perseverance. The participants shared stories explicitly
stating that they were not going to quit or change their academic plan because they felt destined
to become engineers. The women were determined to not let obstacles deter them from
accomplishing personal success and this mindset served as the defining factor in their
perseverance (Rice & Alfred, 2014).
Faith
Gregory (2015) discovered faith, family, and community were important to participants’
persistence in engineering. When participants discussed how they were able to persist, most of
them mentioned their strong faith, the encouragement from their families, and a supportive
community, which typically included other Black students on campus (Gregory, 2015). Midgette
& Nicole (2014) participants also indicated that their belief in God was a major source of support
during their engineering journey. Through God’s guidance, participants made decisions about the
direction of their lives. In addition, God’s guidance provided a life path for participants to follow
and relationships developed through church involvement and worship provided support as well
(Midgette & Nicole, 2014).
Family
Family and community support were perhaps the most salient and influential factors that
African American women identified as encouraging to their engineering degree completion
(Andersen, M., & Collins, P. H. 2007; Brown, 2000; Carlone & Johnson, 2007; Ellington, 2006;
Grandy, 1998; Russell & Atwater, 2005). Russell and Atwater’s (2005) research identified three
key tenets of parental influence on the African American women scientists in their study:
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encouragement, acceptance, and educational expectations. A few study participants stated that
they had family members who were engineers or worked in technical fields (Rincon & Yates,
2018). Frillman (2011) found that all participants stated that having supportive family members
was vital to success. LaMotte (2016) found that most of the women in the study acquired values
from their parents and talked about their parents’ influence on them and the decisions they made
due to that influence. All of the women expressed having full support of their parents and
knowing that their parents wanted them to attend college. Some parents were more specific about
educational focus and encouraged their daughters to pursue STEM or more specifically
engineering degrees (Frillman, 2011).
Midgette & Nicole (2014) found that participants persisted through college and to degree
completion because of their support system, drive, determination, and intrinsic motivation.
Researchers also found that family and friends always encouraged participants to strive for their
best and to live up to their full potential. In addition, their own intrinsic motivations and drive
were integral factors in their persistence; quitting was not an option (Midgette &Nicole 2014).
Trenor et al. (2008) found that family members influenced major and career choice in different
ways for students of different ethnicities; specific roles varied with parental education level and
occupation. Rice & Alfred (2014) also found the encouragement and grounding provided by
family, friends, and significant others played a pivotal role in the lives of the participants from
early childhood experiences and throughout college, and continued into their professional
experiences as well. Whether the familial support system exemplified tough love or
unconditional support, the outpouring of encouragement provided the foundation the women
needed for strength and resiliency (Rice & Alfred, 2014).
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Student Organizations/Campus Community
Gregory (2015) found that active involvement with the Black community on campus was
important among participants. All ten female participants described the importance of being
actively involved with student organizations on campus that focused on the needs of African
American students. Those most commonly mentioned were the National Society of Black
Engineers (NSBE) and organizations dedicated to nurturing camaraderie between Black women,
including sororities. LaMotte (2016) found that interaction with administrators in their respective
institutions and programs proved to be a positive ingredient in the women’s academic success.
As the women share their stories, he concluded that some of them did not adopt a sense of
belonging in the larger engineering community but were successful in finding smaller peer
groups that fulfilled the sense of belonging they required. Most of the women believed their
academic environments were more collaborative than competitive, even though some said that
the climate began competitively (LaMotte, 2016).
Sean (2016) discovered that study participants who remained on the fence about the
tactical advantages associated with using study groups often cited study groups organized
through the National Society of Black Engineers as their sole investment of time in study groups.
Whether an academic rock star or a more modest academic performer, participants expressed
faith in the desire of the university, faculty, and staff to provide African American students with
an experience designed to help them reach both their academic and profession goals (Sean,
2016). In spite of participant perceptions that institutional efforts supporting student success are
strong, supplemental insights articulated by students suggested that African American
engineering students are conflicted about their academic success and the success of their
integration into the culture of the institution and engineering programs (Sean, 2016).
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Malcom-Piqueux & Malcom (2015) found that many researchers attributed the success of
HBCUs in facilitating STEM Degree attainment among African Americans to the supportive
campus cultures and environments of these institutions. For example, in addition to experiencing
less social isolation, dissatisfaction, and racism than their Counterparts at PWIs (Perna, 2009;
Jones, Castellanos, & Cole 2002; Pascarella & Terenzini 2003), African Americans found that
HBCUs provide a social environment that is more caring, nurturing, and supportive than at nonHBCUs (Fleming, 1984; Nettles, Thoeny, & Gosman 1986; Blackwell, 1998; Redd, 1998;
Wagener & Nettles, 1998). The culture of STEM programs at HBCUs has also been found to be
more collaborative (Perna et al., 2009) compared to the hypercompetitive culture more common
to STEM programs at PWIs.
According to Rincon & Yates (2018), when asked about the type of support received
from their universities, over half of those interviewed mentioned the university career centers.
They noted that the centers were a key factor in exposure to hiring companies and preparing for
professional interviews. Many mentioned the career fairs that occurred, and though only a
handful mentioned having gotten their first job through connections made at a career fair, the
majority thought that the events were very helpful – particularly for those with little prior work
experience (Rincon & Yates, 2018).
Discussion/Implications
In its broader impact, this study will serve as a model that can be applied to better
understand the authentic needs of other African American women in engineering. It can also lead
to the creation of impactful intervention strategies to enhance their persistence. By focusing
especially on this population, industry and academia may better understand how to diversify the
workforce, leading to more sustainable engineering innovations (Keith et al., 2003; Wulf 1988)
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and solutions that appeal to a broader base of the population (Miller, 2003; U.S. Department of
Education, 2010). Researchers agree that underrepresentation of women and women of color in
STEM majors, like engineering, can be attributed to higher education institutions’ failure to
develop and support women and students of color (Carlone & Johnson, 2007; Hanson, 1996,
2004; Justin-Johnson, 2004; Ong, 2010). Researchers could expand on my research focus,
providing additional information resulting in a framework that is specific to African American
women in engineering (Gregory, 2016). Higher education administrators could use the findings
of this study to evaluate how African American women successfully persist in engineering
majors and make changes to improve their experience (Fletcher et al., 2016). Engineering faculty
members could evaluate their own pedagogy and curricula to determine how these factors could
enhance the experiences of African American women in engineering (Keith et al. 2003),
enabling more African American women in engineering majors to persist, graduate, and enter the
engineering profession (Babco, E., 2003). Providing this critical information to researchers,
engineering departments, administrators and faculty within higher education institutions can aid
in the development and implementation of tools and pedagogy (Fletcher et al., 2016). To truly
enhance contributions from women of color, all stakeholders must invest in them at all stages in
their academic and professional careers (Fletcher et al., 2016). An understanding of how African
American female engineering students avoid performance detriments and succeed in engineering
is needed (Gregory, 2016). This emphasis on successful experiences of African American
women in engineering could be used to increase the number of African American women
entering and graduating from engineering majors, and thus assist in filling the need for a larger
more diverse STEM-educated workforce in the U.S. as well as improving educational equity
(LaMotte, 2016).
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NEVERTHELESS, SHE PERSISTED: AFRICAN AMERICAN WOEMN NAVIGATING
STEREOTYPE THREATHENING ENGINEERING ENVIRONMENTS
Introduction
STEM (Science, Technology, Engineering, and Math) disciplines are the principle
drivers of the global economy and continue to serve as the primary source of innovation
(Langford, 2012). The National Academy of Sciences, National Academy of Engineering and the
Institute of Medicine describe STEM as “high-quality, knowledge-intensive jobs that lead to
discovery and new technology,” improving the U.S. economy and standard of living (Landivar,
2013). With a minority population that is growing at much faster rates than the non-minority
population, the lack of proportionate production of minority engineers poses a threat to the
United States’ ability to remain a global competitor in technological innovation (Brown,
Thoman, Smith, & Diekman, 2015). Thus, the growing need for technically skilled labor is a
major cause of national concern. Approximately 14% of United States college students earn a
degree in science or engineering, compared to 33% to 50% in China and Singapore (Carlone &
Johnson, 2007). By 2020, STEM jobs in the United States are expected to increase by 10% and
by 2022, America will need to add one million more STEM professionals (Diekman, Brown,
Johnston, & Clark, 2010). By 2028, it is expected that there will be a shortage of 19 million
skilled workers to fill jobs in this field (US Census Bureau, 2016). Some sectors report nearly
600,000 engineering jobs will go unfulfilled by year 2020 (US Census Bureau, 2016). America's
economic future mandates that issues of access and inequities in the education of minority
students become a national concern (Knight, 2012). To meet this need and welcome diversity to
STEM industries, the nation must support and encourage STEM degree completion, especially
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for African-Americans who are underrepresented in these fields (U.S. Department of Education,
2016).
Males constitute approximately 86.6% of the 2.5 million employed engineers in the
United States. According to Department of Education (2016) figures, the gender gap is largest
for African Americans, and only 5% of engineers are African-American. In addition, by 2019,
African American females are projected to account for 60% of the total undergraduate
enrollment. African American female students will also have higher graduation rates at all academic
levels (U. S. Executive Office of the President, & Office of Management and Budget, 2011). Despite their
academic achievements, less than 1% of all U. S. engineering bachelor’s degrees were awarded to African
American women in 2015 (LaMotte 2016; Table 1). The declining numbers of African American women
engineering graduates causes alarm.

Table 2: Women Graduating from Undergraduate Engineering Degree
Race/Ethnicity
White
Asian
Hispanic
Native American
Other
African American
Temporary resident
(LaMotte, 2016, pg 56)

11%
3%
2%
>1%
2.70%
1%
1.5%

Although African American women represent the largest void in engineering degrees
awarded, they have received little attention in regards to their representation and persistence
(Lord et al., 2009). Only six published studies have been identified which included African
American female engineering students as respondents (Bush, 2013; Frillman, 2011; McGee,
2009; Martin, 2011; Gregory, 2015; LaMotte, 2016). Literature often focuses on African
American students compared to White students or women compared to men, but few seek to
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address the unique challenges faced by African American women (Fletcher et al., 2016). African
American women have unique experiences and challenges that arise from their identity both as
African Americans and as women (Slaughter et al., 2015).
There may be systematic barriers that prevent African-American women from pursuing
and/or persisting in STEM fields (Estrada, Woodcock, Hernandez, & Schultz, 2011). “Women
are typically viewed as ‘honorary men’ or ‘flawed women’ for attempting to participate in fields
traditionally dominated by men” (Powell, Bagilhole, & Dainty, 2012). The compounding
stereotypes associated with being female and Black have caused African American women in
engineering to be marked as outsiders and has forced many to ask themselves if they truly belong
in engineering (Gregory, 2015). Exploring and analyzing how the intersection of race and gender
shape the experiences African American women is critical to increasing matriculation.
This piece is grounded in three theoretical frameworks: (a) Intersectionality/Black
Feminism Theory (b) Double Bind and (c) Stereotype Threat. Lord et al. (2009) asserted,
“Women in engineering do not necessarily share common experiences of marginality. For
example, women of color may experience both sexism and racism, compounding their
experiences of exclusion” (p. 170). Feminist scholars of color have insisted on a more distinct
understanding of gender (Lord et al., 2009). They contend that gender experiences cannot be
understood in isolation. Race is a necessary qualifier to consider when examining gender issues
(Andersen & Collins, 2007; di Leonardo, 1991; hooks, 2000).
Theoretical Framework
Intersectionality/Black Feminism Theory
Originally coined by prominent critical race theorist and professor of law Crenshaw
(1988), intersectionality is a theoretical framework that examines how race intersects with
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gender, ability, sexual orientation, and other biological, social, or cultural categories. It is a
theoretical and methodological approach to understanding the meaning and consequences of
holding multiple co-constructing categories of social group membership (Thoman, Brown,
Mason, Harmsen & Smith, 2015). This approach is centered on an examination of power and
privilege within and across groups, as well as attention to the personal, interpersonal, and
structural significance of simultaneous social group membership (Ireland et al., 2018).
Intersectionality gained prominence when sociologist Patricia Hill Collins reintroduced the idea
as part of her discussion on Black feminism (Mann & Huffman, 2015). Like Crenshaw, Collins
(2014) argued that cultural patterns of oppression are not only interrelated, but are bound
together and influenced by the intersectional systems of society, such as race, gender, class, and
ethnicity. Black feminists argued that the experience of being a Black woman cannot be
understood independently in terms of being Black, and of being female. More specifically, the
psychology of intersectionality in education theoretically explains why some students in STEM
fields may have a distinctive experience related to their social identities, particularly with respect
to psychological constructs and educational outcomes such as STEM achievement and
perceptions of ability (i.e., self-efficacy), belonging, and stereotype threat (Warner, 2012).
Johnson-Bailey (2001) affirmed, “The educational experiences of Black females are notably
different than the experiences of other groups. From primary school through higher education,
their lives are touched whether overtly or covertly by racism and sexism” (p. 15). This double
bind is cited as a hindrance for Black women throughout the educational and professional
pipeline (Jackson, 2004).

48

Double Bind
The double bind is the way in which race/ethnicity and gender function simultaneously to
produce distinct experiences for women of color (Ong, Wright, Espinosa, & Orfield, 2011).
Malcom, & Malcom (2014). advanced the notion that the double bind experience is apparent in
STEM programs because women of color traditionally have been disregarded in STEM programs
due to the prejudice they receive regarding their gender and race or ethnicity. This type of
program delivery remains evident in engineering, math, and computer science disciplines due to
the “rigid cultures, structures, and lack of faculty diversity in these fields” (Malcom, & Malcom,
2014, p. 166). In the context of African American women interested in STEM fields, the double
bind concept holds that these women face the unique problem of pursuing career paths that are
not only in conflict with their racial identity (Johnson, Brown, Carlone, & Cuevas, 2011), but
also with their gender identity while situated in an environment historically dominated by White
and Asian males (Jackson, 2004). Research supporting the importance of intersectional identities
suggests that African American women’s success in STEM fields may hinge on the development
of an identity that is compatible with their gender and racial identities, as well as their academic
interests (Landry, Stevens, Kelly, Sanchez, & Fisher, 2013). Although the development of
strong, intersectional identities have been identified as critical cultural and societal factors in
development, the intersections of Black women’s racial, gender, and scientific identities may
conflict with many of the messages Black women and girls receive throughout the educational
pipeline, and may thus pose a significant challenge to their ability to successfully develop a
Black woman scientist identity (Rosenberg-Kima, Plant, Ashby Plant, Doerr, &
Baylor, 2010). For African American women, resisting or overcoming the effects of the “double
negative” (i.e., Black and female) may create a unique set of barriers impacting their persistence
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in engineering (Gregory, 2015). Stereotype threats are more difficult to avoid and are more
complex for African American women due to the double-bind of gender and race (Fletcher et al.,
2016).
Stereotype Threat
It is fundamentally presumed that African American women who persist in engineering
must battle with a huge barrier called stereotype threat (Gregory, 2015). Steele & Aronson
(1997) defined STT as “the immediate situational threat that derives from the broad
dissemination of negative stereotypes about one’s group; the threat of possibly being judged and
treated stereotypically, or of possibly self- fulfilling such a stereotype”(pg 53). According to
Steele & Aronson (1997), this threat can exert pressure on students and their academic progress
causing inferior test score results and, if chronic, can cause “disidentification”, which in turn can
cause women to become demotivated, ultimately hindering their academic performance.
Research has identified numerous moderators that make tasks more likely to elicit stereotype
threat, and those individuals more prone to it (Hazari, Sadler, & Sonnert, 2013).
Past research suggests that the psychological consequences of stereotype threat, such as
maladaptive levels of arousal, negative emotion regulation, cognitive depletion, and a prevention
focus, can undermine learning as well as performance (Schmader, Johns, & Forbes, 2014).
Additionally, stereotype threat may be more likely to occur when individuals who are conscious
of the stigma ascribed to their social group believe the stereotypes about their group to be true
for those with low self-esteem and an internal locus of control (Hazari, Sadler, & Sonnert, 2013).
Further research suggests that men need not make specific stereotypes pertaining to women in
STEM explicit, nor must they be made explicit in a stereotype-related situation to negatively
influence women’s performance and experiences (Schmader, & Johns, 2013). Instead, simply
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being in a setting that is male-dominated and/or known to relate to gender stereotypes is enough
to undermine women’s performance and motivation (Carlone & Johnson 2007). This lack of
confidence in their ability is a response to the systemic messaging that questions their ability
(Losh, 2009). Moreover, Blacks have been socially constructed as biologically, intellectually,
and culturally inferior to Whites and this construction has persisted (Steele, 2010). Blacks have
been, and continue to be, associated with terms such as poverty, ignorance, shiftless, immoral,
inferior, and an overall general nuisance. Black students have been further victimized by notions
that they are intellectually inferior to other social groups, particularly in discussions of so called
racial achievement gaps (Steele, 2010). Research uncovered that African Americans are
perceptive of the negative reputation in regards to their group’s perceived intellectual inferiority
(Aronson, 2004). This research showed that students began to understand the nature of racism
perpetuated through bias and stereotypes, and they adopted more psychologically affirming
strategies for academic resilience in spite of stereotypes, rather than internalizing their
understandings to the degree that it lessened their performance (McGee & Martin, 2011).
Stereotype Management
According to McGee & Martin (2011) African American students use “stereotype
management” to combat stereotype threat. The stereotype management process is also defined as
“academic resilience” among Black mathematics and engineering students as they traditionally
valued high achievement in spite of negative intellectual and societal-based stereotypes and other
forms of racial bias (Fletcher, 2016). Block et al. (2011) postulated that individuals in the
“fending off the stereotype” phase work vigorously to prove that the stereotype does not apply to
them. Studies prove that mathematics and engineering students worked hard academically and
performed exceptionally well, seeking to prove to the faculty and their student counterparts that
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they were competent and that the stereotype was incorrect (Warner, 2012). Individuals in this
phase “may use work strategies, such as striving to perform at a high level, to appear perfect and
demonstrate a bullet-proof image.” Although they may experience high levels of production,
they do so at a high “psychic cost” (LaMotte, 2016). Though this response resulted in academic
success, the students understood that the stereotype threat still existed and that they were always
battling this imposed inferiority (McGee & Martin, 2011). The researchers asserted, “Some of
the resilience developed from the students’ own growing sense of agency and self-efficacy,
where they realized they were able to change their individual circumstances and determine the
direction of their lives in the face of stereotypes” (McGee & Martin, 2011, p. 1379). These
individuals redirect their energy toward the goal of changing the environment so that it is
inclusive of members of their identity group (Block et al., 2011). They are more likely to employ
group-focused coping strategies, such as trying to improve the treatment of their group (Block et
al., 2011). Despite much evidence that stereotype threat can negatively affect intellectual
performance, little is known about how African American female students in particular manage
racial stereotypes, even to the point of using them as a motivator for high academic achievement
(Sheppard, Colby, Macatangay & Sullivan, 2006). Stereotype management was introduced to
students to explain academic resilience (traditionally valued high achievement in spite of
negative intellectual and societal based stereotypes and other forms of racial bias) among Black
mathematics and engineering students (McGee & Martin, 2011). Described as a tactical response
to the ongoing presence of stereotype threat, stereotype management emerged along overlapping
paths of racial, gender, and STEM identity development (Gregory, 2015).
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Research Questions
Examining African American women in engineering who persist is an effective method
to better understand, recruit, and support this population (LaMotte, 2016). Malcom & Malcom
(2011) stated that examining barriers related to the underrepresentation of women in STEM is
critical and special attention must be given to women of color. By analyzing the stories of
successful African American females students and the larger narratives in which their
experiences are embedded, this study took a fresh look at how engineering education can be
strengthened and could explain why there are so few of these women in engineering (McGee &
Martin, 2011). This study was guided by the following research question and the following
analytical questions:
Research question: How do African American women experience engineering
environments?
Analytical Question: To what extent does stereotype threat factor into the experiences of
African American women in engineering environments, and where it exists, how do
African American women persist through stereotype threat within engineering
environments?
METHODS
Participants
Participants were selected by a purposeful sampling approach. Six participants were
selected according to the following criteria: (a) students who were female; (b) students who were
African American; (c) students who were majoring in any area of engineering; and (d) students
who had been enrolled in college as an engineering major for at least eight consecutive
semesters, or recent who graduated within a year (Gregory, 2016). Recent graduates were
53

included because of their successful completion of the program. Also, recent graduates provided
a current narrative of experiences. An eight-semester persistence was chosen as it had been used
in the literature as a metric for success in engineering (Kolo, 2016).
Two predominately White institutions were selected to participate in this study because
they were the top two fastest growing and largest engineering programs in the state of Louisiana.
Louisiana also has a demographic disbalance compared to other parts of the United States in that
there were more African Americans, by percentage, than many other parts of the United States
(See Table 2). One could imagine larger numbers of African American female engineers trained,
however, this was not the case and consequently became a site for focus Furthermore, the four
year high school graduation rate of African-American students outpaced the state as a whole with
71.4%, an increase of 3.5% from the previous year (Department of Education, 2016). With the
increase of recent African American high school graduates, clearly there was an increased
population to attract.
Table 3-African American population by state
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For the purposes of this study, the engineering colleges will be referred to as Northside
University and Southside University. The two PWI’s offered bachelor’s, master’s, and doctoral
degrees in various areas of engineering. The institutions described their curriculum as built
around collaborative, project-based learning combined with a strong theoretical base; others
focused on innovation, technological leadership and interdisciplinary research, providing a high
quality education by using workforce experience as a purposeful ingredient, with commitment to
diversity, equity for and inclusion of traditionally underrepresented groups in engineering, and
project-based learning that is collaborative and interdisciplinary (LaMotte, 2016).

Table 3-Overview of Participants
Pseudonym

Major

Classification

Institution

GPA

Crystal

Biological

Senior

Northside

3.5

Engineering
Tahoma

Electrical

University
Junior

Engineering
Briley

Civil

Chemical

Senior

Mechanical

Senior

Electrical

3.8

Southside

3.0

University
Junior

Engineering
Ashley

Southside
University

Engineering
Harper

3.2

University

Engineering
Larisa

Southside

Southside

3.7

University
Senior

Engineering

Northside
University
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3.5

Data Collection
Representatives from each university were consulted for assistance in identifying and
recruiting potential participants. Those contacted included: (a) assistant deans and directors of
diversity; (b) chapter advisors of minority student organizations such as National Society of
Black Engineers (NSBE) and Society of Women Engineers (SWE); and (c) engineering
department chairs and faculty. All leaders received an introductory email that provided a
description of the research study, and campus leaders were asked to identity and send a list of
students who met the minimum criteria. Once this information was received, all potential
participants were contacted by email, detailing the purpose of the study and further explaining
the study goal of learning from their experiences and learning of their tools for persistence
towards degree completion. The initial email also suggested that participant narratives could
provide a guide and/or roadmap for the next generation of African American women majoring in
engineering, and as such participation could provide benefit to those who follow in their
footsteps. All participants were informed that participation was completely voluntary and that all
information would be kept in complete confidentiality. The email also explained their right to
refuse to participate or withdraw at any time without consequence (Gregory, 2016). Students
were informed that they would be awarded a $20 Chick-Fil-A gift card at the completion of the
study. Thirteen students responded to the invitation with interest, and were invited to participate
in a semi-structured interview; six completed the entire study. The six participants completed in
one semi structured interviews, which were digitally recorded. All six participants were invited
for a second interview for member checking and accuracy, which added to the credibility of the
study (Kolo, 2016).
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Data Analysis
Data collection and data analysis occurred simultaneously. Responses from the
interviews were transcribed and coded for discovering themes and distinguishing similar
characteristics among the participants. Brown and Gilligan’s (1993) protocol was used to
transcribe interviews. Brown and Gilligan (1993) provided three suggestions on how researchers
should approach transcribing interview data: (a) listening to get a sense of what is happening to
hear the story and the details of the narrative; (b) listening to hear “self” or the voice of “I”; and
(c) listening to pay attention to the way participants discuss relationships, especially cultural
norms. The researcher performed manual analysis and interpreted the data that lead to the
findings to ensure that the authentic participants’ voices were fully captured (Kolo, 2016).
Once all the interviews were coded, each code was reviewed for common and contrasting
themes among and across participants, after which data were scanned ‘‘for categories of
phenomena and relationships among the categories’’ (LaMotte, 2016). After numerous revisions,
an assessment of categories and subcategories revealed the following two groupings: impact and
persistence. Data revealed the impact stereotype threat had on African American women in
engineering environments. It also revealed how this population persisted and overcame these
biases.
RESULTS-Impact
“Prove that you are worthy”
The motivation for the majority of students was focused on ‘‘proving them all wrong’’.
The prove-them-wrong syndrome was described by Moore et al. (2003) to explain the academic
and social experiences, attitudes, and personality characteristics of persistent African American
males pursuing engineering degrees. They found that the prove-them-wrong syndrome was born
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out of a psychological phenomenon that arises when the larger society projects an image of
Black intellectual inferiority (Howard & Hammond, 1985). Tahoma, a junior Electrical
Engineering major from Southside University, stated sometimes she felt undervalued and
underestimated as a Black girl in engineering. She continued, “I work hard to prove myself. For
Black women, misogyny and racism overlap in our everyday lives and it’s stressful to have to
deal with that.” Ashley thought she had to be assertive to show others that she belonged. Harper,
a junior Mechanical Engineering major, agreed: “It’s just the never ending comments and always
feeling like you have to prove yourself; the pressure to be worthy enough to be here; the pressure
to prove that I belong.” Larissa share similar sentiments:
I remember being enrolled in a computer math modeling class and we placed into groups
of three in order to do the homework. I found that when we were dividing up the
homework and splitting up the tasks, they would give me the easiest thing to do. I was
just not feeling that, so I just started doing all the homework. Like the entire homework
assignments by myself before the group meetings. I would advise them that I did it all so
assign me what you want. I can do it all and I would help them if you want it.
According to McGee & Martin’s (2011) study, however, students eventually realized that
no matter how much they achieved, racial stereotypes have unlimited durability and longevity;
also, succeeding to prove the stereotype wrong proved to be emotionally wearying, as constant
attention was required to counter the constant threat of stereotypes. The reactionary strategies
may have temporarily deflected particular racially charged instances, but the students found
themselves working too hard and too long to prove the stereotype wrong, and the rewards were
few and not liberating (McGee & Martin, 2011). In addition, it was discovered that the majority
of student respondents were labeled affirmative action students; even when they obtained the
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prestigious title of ‘‘smart’’, they were still subjected to the other stereotypes associated with the
Black race (i.e., lazy, a thief, drug addict, poor, promiscuous, smart but still partly here because
of quotas, etc.) (McGee & Martin, 2011).
“I am the Unicorn”
DeOrnellas (2015) described a young woman’s experience as a computer science intern
and explored the effects of stereotype threat on her first job. DeOrenellas’ (2015) subject
described an “intense self-awareness” that interfered with her work and her learning. In addition,
she compared her feeling out of place and as if she did not belong to that of a unicorn. She was
worried that she might say or do something that would confirm perceived existing stereotypes
(DeOrnellas, 2015). Several studies cite students from underrepresented groups feeling like they
do not belong in engineering (Mackie, 2010; Geisinger & Raman, 2013; Seymour & Hewitt,
1997). The sense of belonging is limited further for women in STEM majors because they are
often surrounded by men, both students and faculty, who often make them feel unwelcome by
treating them differently, ignoring them, and/or degrading them (Seymour & Hewitt, 1997). This
type of environment, whereby men emphasize the belief that women do not belong, continues to
negatively influence the women and their confidence (Cheryan & Plaut, 2010).
All participants in this study carried the same fear—the fear of participating in class and
being judged by White classmates if they answered the question incorrectly. Harper proclaimed:
When I first started the program, I was afraid to ask questions because I didn’t want the
guys to think I was asking a dumb question. I also didn’t want the instructor to challenge
me. Now, I am no longer scared, I have built confidence in myself over time, especially
when I started doing well in my courses. I had to stop caring about what other people
thought about me and focus on my academics.
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Over time, all participants expressed that they had to rely in self-efficacy to persist.
Bandura (1997) suggested that self-efficacy decides the courses of action people choose to
pursue, how much effort they put forth in given endeavors, how long they will persevere in the
face of obstacles and failures, their resilience to adversity, whether their thought patterns are selfhindering or self-aiding, how much stress and depression they experience in coping with taxing
environmental demands, and the level of accomplishments they realize (p. 3). One foundation of
self-efficacy is the influence that individuals have on another, whether purposeful or not.
“Dr. Jerky and Mrs. Hyde”
Obiomon et al. (2007) stated that women of color are implicitly expected to behave
differently at work and at home; this leads to managing the contexts of both European American
and African American culture. Forming a bicultural life structure puts a person in a position of
marginality. A marginal person is one who lives on the boundary of two distinct cultures, one
being more powerful than the other, but who does not have the ancestry, belief system, or social
skills to be a full member of the dominant group (Bell, 1990). The moment African Americans
enter a Predominately White organization, there is a pressure to disprove preconceived
stereotyping. Many African Americans feel like they have to say the right thing, not say too
much, or agree just to fit in (Obiomon et al., 2007).
All participants admitted that they felt the need to change who they were and/or alter
their personality to fit into the culture of the engineering community at their perspective
universities. Ashley agreed that she felt the need to be more articulate and illustrate the proper
etiquette when around White classmates. Harper also stated, “I have to bring my A game and be
really sharp when in class, on projects, and around White classmates.” Larisa stated she did this
type of code-switching frequently. She proclaimed:
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Absolutely, I have a lot of different types of friends and when I go around them I
definitely tend to code-switch. If I’m around my Black female friends I be like, ‘Hey girl,
what are ya’ll doing?’, but if I walk into class and be like, ‘What ya’ll doing? What’s
good?’, my White classmates would be like ‘What’s wrong with you Larissa? Are you
ok?’ So, yes, I switch it up and now it’s like second nature.
Similar to biculturalism, code-switching is most commonly defined by linguists as “the
alternation between two or more languages, dialects, or language registers in the course of” a
single conversation or exchange (Lewis, 2018). Some Black people view code-switching as a
valuable skill essential to moving successfully through life, just a part of living in America’s
melting pot, but underneath, there is a feeling of judgment and respectability politics or the
attempts by marginalized groups to self-police those things about you that are different than the
mainstream (Lewis, 2018).
Briley, a Civil Engineering senior who was raised in a predominately White
neighborhood and went to high school with majority Whites concluded, “Absolutely, I have my
mannerisms of ‘Hey girl, hey boo!’ I can’t do that with them. It just would create a weird vibe.
They wouldn’t know how to respond. I have to talk a certain way when I am a part of a certain
group of people.” Crystal expressed similar experiences and stated:
We use African American vernacular, but I have to be sharp around them because I
wonder if they think I am not smart enough. Sometimes I even have to tone down the
way that I talk because they may think I am being too aggressive, but I am really not.
That’s another big thing with African Americans and African American women; if we
say too much we are viewed as aggressive. Having to fight that “angry black girl”
stereotype is exhausting.
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Although they perfected strategies for success, a majority of the students in this study
stated that their preoccupation with racial stereotypes had created contradictory identities (guided
by societal negative expectations vs. self-guided expectations) by being consumed with proving
their value to an educational system that devalued them daily (McGee & Martin (2011).
RESULTS-Persistence
“Failure is not an option”
Researcher Angela Lee Duckworth defined grit, a social psychological construct, as
“perseverance and passion for long-term goals” (Ma, 2009). Individuals with high levels of grit
set long-term goals for themselves and do not abandon them, even when they do not receive
positive feedback along the way. All participants displayed grit and were determined to graduate
no matter what obstacles they encountered. In examining the individual issues, women are
perceived by faculty and college administrators to possess a mindset, a skill-set, and experiences
that could affect their persistence and success (Fox, 1998; Ong, 2005).
Ashley stated, “I have to be more assertive about things that I need in classes. I make
myself more known and sit in front of the class, that way you can’t look over me know; you have
to see me. When I do that I notice a difference in the way the professors treat me.” Harper
continued, “You really have to be driven and really want it because no one, especially the
instructors, are holding your hands. They will help if you go and ask but they are not going to
pacify you. The help is there you just have to take advantage of it.” Larissa recalled:
Freshman and sophomore year, I feel like I inserted myself in and I still have lasting
relationships with many people. Many times we have to branch out because it’s not many
of us so a lot of us do different things. One of my classes, I went into the final with a B
and took the final exam and ended up with a D in the class. That’s because the final is
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worth 45% of your grade. Plus this course is only offered once a year. When I went and
talked to the instructor, he gave me some extra study materials I could look at over the
break. So when I took his course the second time, I passed. Those materials helped.
Crystal agreed with Larissa claims: “You have to be driven, put yourself out there and really
force yourself to talk to people.”
According to Bandura (1986), self-efficacy is referred to as “beliefs in one’s capabilities
to organize and execute the courses of action required to produce given attainments” (p. 3). The
focus on institutional issues, however, is a more viable lens compared to the individual issues
lens to use when the experiences of African American women in engineering are discussed (Fox,
Sonnert, & Nikiforova, 2009). Persistence and degree attainment of women of color are affected
more significantly from institutional settings in which they are educated as compared to
individual issues they experience (Fox et al., 2009). For example, an exclusive environment, a
lack of resources and/or a double standard for academic evaluations could deter women of color
and their success (Fox, 1998, 2001; Seymour & Hewitt, 1997). Within institutional issues,
women of color face the “double devaluation” (p. 11) because of their ethnicity or race and
gender. Faculty members expect this population to underperform and perceive them to be less
competent than White men (Hall & Sandler, 1984).
“This place feels like home”
Student organizations such as National Society of Black Engineers (NSBE), Society of
Women Engineers (SWE), and study groups associated with students’ majors were present on
Northside University and Southside University and provided phenomenal support in terms of
matriculation. These counter-spaces serve as sites where deficit notions of people of color can be
challenged and where a positive collegiate racial climate can be established and maintained
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(Solarzano, Cej, &Yosso, 2001) . Other counter-spaces that were present in Solarzano et al.’s
(2001) study were created within African American student organizations, organizations or
offices that provide services to African American and other students, Black fraternities and
sororities, peer groups, and Black student-organized academic study halls. As Solorzano and
Villalpando (1998) determined, academic counter-spaces allow African American students to
foster their own learning and to nurture a supportive environment wherein their experiences are
validated and viewed as important knowledge.
Ashley suggested being a part of such organizations provided support and gave students a
sense of belonging. She proclaimed that NSBE was her fun place; it was home and full of culture
but it was also important to build those connections outside of your race because that is what the
world looks like. She continued, “Find an organization; pick at least two. The one associated
with your major and NSBE. Be involved. Minority students need to join some type of student
organization so they have felt a little bit more accumulated and apart of the community.” Crystal
also agreed that NSBE provided support and a sense of belonging. Briley was also involved in
NSBE, a tutoring program, Genesis program, and American Association of Civil Engineers.
These organizations provide internships, scholarships, and opportunities to attend student
conferences. Harper thought that both NSBE and SWE provided great support. She stated,
I feel like when I am around my NSBE classmates, especially women who are Black, I
feel more comfortable. It’s like they truly understand the struggle of being a minority and
female in a male dominated field. It’s hard to explain but they just get it. The great thing
about both organizations though is that they want you to succeed. I wouldn’t be
graduating without the support of those programs.
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Larissa had a strong sense of support of NSBE. She stated “Without NSBE, I would not be an
engineering student, not to this day. It provided a network of Black students and we finally had
access to test banks (resources) and things that other races already had that we didn’t. NSBE has
changed my life.”
IMPLICATIONS/CONCLUSION
Hundreds of experiments showed that stereotype threat directly undermines intellectual
performance by causing stereotyped students to perform below their capabilities (Nguyen &
Ryan, 2008; Steele et al., 2002). As a consequence, grades and test scores systematically
underestimate stereotyped students’ intellectual ability (Archer, Dewitt, & Osborne, 2015). The
current research investigated a broader and potentially more insidious possibility: Does
stereotype threat interfere with learning itself? If so, stereotype threat may contribute to group
differences in developed intellectual ability—not just intellectual performance—by preventing
stereotyped students from fully acquiring academic knowledge and skills despite their level of
intellectual potential (Taylor & Walton, 2011) . If this was the case, group differences in
academic performance that emerge even in psychologically safe environments could be, in part,
the result of stereotype threat in prior learning environments (Taylor & Walton, 2011).
Moreover, if stereotype threat pervades both learning and performance environments, it could
cause cumulative performance deficits, which together might account for more variance in group
differences in academic performance than is understood (Archer, Dewitt, Osborne, 2015).
Although relatively little research has investigated whether stereotype threat can undermine the
acquisition of academic knowledge, some work is consistent but needs further research (Taylor
& Walton, 2011).
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Efforts have been made in recent years to draw more women into STEM fields. While
women have made gains, they are still far less likely than men to major in such fields, especially
engineering and computer science (Cohen, Garcia, Purdie-Vaughns, Apfel, & Brzustoski, 2009).
Identifying and overcoming barriers related to race and gender will be critical, as work is done to
increase the number of African American women in the STEM areas. Hazari et al. (2013) stated
that not all women or all underrepresented minorities are alike. As defined in this study, Black
women in engineering must put in additional effort to overcome these unique challenges that
occur at the intersection of racial and gender inequality (Fletcher et al., 2016). These experiences
are intensified for African American women because they encounter challenges related to
intersectionality of race and gender, along with all of the stereotypes and misconceptions
associated with these experiences (Lord et al., 2009). Change will require sustained efforts to
alter the messages girls/women receive, to provide them with engaging engineering related
activities in elementary and middle school, to give them the personal encouragement they may
need, and to provide them with access to high-quality courses, through college (Cohen, Garcia,
Purdie-Vaughns, Apfel, & Brzustoski, 2009).
The scarcity of female engineers has a negative impact on the technological
advancement, economic security, and competitiveness of a nation (Gregory, 2015). To secure
continued growth and development, our society desperately needs a larger work force skilled in
STEM fields. By increasing women's interest, confidence, and sense of belonging in these fields,
we will expand technological innovation in new and creative ways (Cohen, Garcia, PurdieVaughns, Apfel, & Brzustoski, 2009, 2012). As Wulf (1998) stated, “Sans diversity, we limit the
set of life experiences that are applied, and as a result, we pay an opportunity cost - a cost in
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products not built, in designs not considered, in constraints not understood, in processes not
invented.”
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DR. JEKYLL AND MRS. HYDE CODING TO CONFORM: AFRICAN AMERICAN WOMEN
NAVIGATING WHITE ENGINEERING SPACES

Introduction
You don’t go to school for this; perhaps there should be a standard set, a practice, for what
this involves and an education on what it entails (Joel, 2016). There is no kind of training that can
be given for what happens when you enter a room where the voices are not the ones you are
accustomed to (Joel, 2016). Aside from those who understand the unspoken code of ethics, there
is a gaping hole where the bridge through which the Black communicator, and the bodies that feel
foreign to said communicator, communicate. No one came to me and said, “This is how you
speak to others who don’t look like you.” Findings revealed how Black Americans use bonding,
code-switching and individualism as functions of a racial identity when navigating White spaces
as a mainstream environment (Payne, 2014). We change ourselves in different scenarios, alter
our personalities to accommodate certain situations, whether it is a class discussion, a job
interview, or individual outside our race. But for people of color the phenomenon constantly
challenges our conception of identity and culture. At times we change our vocabulary and
inflection to seem less like a minority, or hide aspects of ourselves to fit in more (Monterroza,
2017).
Educational advancement has been a socialization message for Black women throughout
history (Higginbotham, 2010). The added pressure of out-standing and excellent performance is
also a constant message and many Black children have heard their parents say they have to
perform twice as well as Whites to be considered passing (Therhune, 2008). The pressure Black
women place on themselves to achieve at inordinate levels is the manifestation of Black women
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fighting against the negative message of inferiority (Jones & Shorter-Gooden, 2011). However,
when Black women enter White academic institutions, they are faced with inequitable treatment,
marginalization, sexism, and racism (Combs, 2008).
Studies have found that Black women, more than other ethnic groups, are most likely to
be unfairly treated in terms of promotion and tenure, to experience disengagement from the
academic community, and to become targets for discrimination (Combs, 2008). Alienation,
isolation, and marginalization have characterized the experiences of Black women in academe
and have caused them to develop various coping strategies to protect themselves and navigate the
deleterious terrain (Therhune, 2008). Self- efficacy and the ability to succeed (Cobham, 2008),
laughter, avoidance (Shorter-Gooden, 2004), and concealing the effects of racism by wearing
masks (Hassouneh-Phillips & Beckett, 2003) and veils (Ford, 2010) were listed as a few of the
strategies. These coping methods cause shifts in attitude and demeanor, forcing women to bear
the burden of performing while hiding the pain of racism. Jones and Shorter-Gooden (2011)
explained how Black women shift, compromising themselves and their lives to deal with the
many stressors they face (Therhune, 2008). These self-altering façades deny Black women the
ability to be their true selves and they shift from one modality to another to be accepted, fit in, or
survive, taking a toll on their well-being (Therhune, 2008). Biculturalism (Bell, 1990) and codeswitching (Cross & Strauss, 1998) are other self-altering façades that Black women produce to
conform or fit in white spaces.
THEORETICAL FRAMEWORK
Biculturalism
Biculturalism is defined as one's sense of belonging to two different cultures without
losing sense of one's original cultural identity; one's ability to differentiate between the rules,
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norms, and values of both and one's ability to interact in both cultures without relating them in a
hierarchical manner (LaFromboise et al., 2016). Biculturalism has been found to be an adaptive
way for racial/ethnic minorities to deal with second culture interactions and the resultant
acculturative stress (Carter, 2006). Bicultural individuals exhibit higher cognitive functioning,
higher self-esteem, and a stronger sense of well- being than do monocultural individuals
(LaFromboise et al., 2016). Women of color are implicitly expected to behave differently at
work and at home; this leads to managing the contexts of both European American and African
American culture (Obiomon et al., 2010). Forming a bicultural life structure puts a person in a
position of marginality. A marginal person is one who lives on the boundary of two distinct
cultures, one being more powerful than the other, but who does not have the ancestry, belief
system, or social skills to be a full member of the dominant group (Bell, 1990). The moment
African Americans enter a predominately White organization, there is a pressure to disprove
preconceived stereotyping. Many African Americans feel like they have to say the right thing,
not say too much, or agree just to fit in (Obiomon et al, 2010.)
Code-switching
Situational “code-switching,” initially developed by Gumperz (1982) and elaborated by
Goman (1981), describes how speakers might modify their vocabulary and even shift their
“pitch, volume, rhythm, stress, or tonal quality” to better accommodate the expectations of their
listeners or conform to the context of perceived participant roles and relative power hierarchies
of any given social interaction (p. 128). For instance, Glenn and Johnson (2012) described how
African American male college students can seek acceptance in predominantly White institutions
by code-switching from vernacular to standardized styles of English (Boulton, 2016). During
participants reported that mirroring White culture in this way helped to dissociate them from
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negative stereotypes of Black identity, but also acknowledged that the appearance of “selling
out” could under-mine racial solidarity and thereby alienate them from Black peers. One
participant (2012) pointed out,however, the degree of subjective racial belonging can vary
depending on whether the particular identity is avowed, ascribed, and/or salient in any given
context.
The ability to code-switch is often a prerequisite to becoming a successful Black person
in America. More broadly, it has led me to wonder what the persistence of code-switching tells
us about race, opportunities, and making connections in America today (Waring, 2018). Because
the dominant culture is White, Whiteness has been baked into institutions as natural, normal, and
legitimate. So there is much more incentive for people of color to code-switch and adapt to the
dominant culture to improve their prospects (Warning, 2018). White people rarely, if ever, feel
this same pressure in their daily lives. For this reason, the notion of a person of color deploying a
“White voice” in the workplace (or anywhere in American society) is not a new phenomenon
(Warning, 2018).
W. E. B. DuBois (1989) alluded to this theory of duality among Black people in The
Souls of Black Folk. He discussed the idea of the double consciousness of Black existence in a
European society. Code-switching is a more finite theory of DuBois’ thoughts in that the focus is
the ability for non-Whites to effortlessly transform into “standard” English speech, cadence, and
inflection in order to assimilate in society (Barnes, 2014). Scholar Anzaldúa (2001)referred to
differential consciousness as the skill that allows one “to read the current situation of power and
of self-consciously choosing and adopting the ideological form best suited to push against its
configurations, a survival skill well known to oppressed peoples” (as cited in Sandavol, 2009, p.
15). Differential consciousness, which can be described as akin to “code-switching”, requires for
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one to intentionally heighten one of their multiple identities for a predetermined amount of time,
ranging from an hour to a year or more. This skill requires one to be able to quickly and
believably vacillate between identities based on current power dynamics of a situation, while
recognizing how/when to respond to allies (Sandavol, 2009). Given the intersectional
discrimination, practicing differential consciousness can be a valuable skill to help form strategic
alliances and build social capital (Smith, 2016).
Research on biculturalism frequently presupposes that bicultural individuals internalize
and make use of their two cultures seamlessly, uniformly, and with little internal conflict (BenetMartínez, Lee, & Leu, 2006; Phinney, 2003; Tadmor & Tetlock, 2006). African American
students are presented as behaving in ways that are predominantly identified with being Black
(e.g., speaking Ebonics, playing basketball, wearing pants that sag) and are “schooled” to adopt
behaviors and competencies deemed acceptable within White culture as a key to gaining or
maintaining academic achievement (Diemer, 2007; Oyserman, Brickman, & Rhodes, 2007).
McGee and Martin (2011) provided evidence that Black STEM college students can be high
achievers in their respective fields but often at a high psychological cost, due to racial
stereotyping and other forms of bias. Therefore, adopting a bicultural identity may not be enough
to enable high-achieving students to fend off negative racial stereotypes fueled by inequitable
academic, environmental, and social conditions as they attempt to survive in an education system
that perpetuates an ideology of racial inferiority (Warmington, 2009).
Past research has showd that Black and White students viewed Black English Vernacular
(BEV) speakers as unfriendly (Koch, Gross, & Kolts, 2005), uneducated and incompetent
(Payne, Downing, & Fleming, 2007). Interestingly, past research neglected to include whether
the raters of BEV were themselves BEV-speaking students. Self-identified BEV-speakers in this
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study said they retained their vernacular to remain connected to their racial and ethnic
communities. BEV-speakers, however, found tensions with using vernacular among students of
color, White people in academia, and in social interactions. Some of the students noted incidents
in college when others of the same race criticized them for speaking BEV. These incidents
reflect the intra-community dialogue about how speaking Standard English (SE) may assist in
upward mobility for Black people, while disconnecting Black people from their community
(Ogbu, 2004).
Furthermore, language inhibited students from speaking in class; Black students
anticipated negative stereotypes about intelligence from other people of color and White people
for speaking BEV or not speaking in a manner acceptable in the institution’s academic culture
(Ogbu, 2004). Conversely, Black students spoke more in classes where students actively used
BEV, studied material directly related to their racial and ethnic experiences, and encouraged
emotional connection to material. Students in this study who reported being BEV-speakers
suggested that BEV included slang and vocabulary that few White people comprehended. Lower
income students were also aware that their inability to “speak the language” of academia
reflected inadequate resources in their communities of origin due to poverty. The literature
reviewed in this thesis, however, seldom addressed how microaggressions towards poor and
lower class Black people caused feelings of inadequacy in academic ability, silencing, and social
alienation (Caplan, 2011; Solarzano et al., 2001; Sue et al., 2009). These incidents reflect the
intra-community dialogue about how speaking Standard English (SE) may assist in upward
mobility for Black people, while disconnecting Black people from their community
(Ogbu,2004).
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Although all students connected to their Black identity, some students felt inhibited from
expressing their opinions as a Black person because their dialect, word choice, beliefs, and
upbringing fell outside of what they perceived was “stereotypical” Black culture (Ogbu, 2004).
Contrary to past research, all students who “spoke White” nevertheless felt connected to their
Black identity and felt, like the other participants, that they would be more comfortable speaking
in class if in the racial majority (Ogbu, 2004).
Consistent with past research (Adams, 2005; Strayhorn, 2011), some African American
students refused to speak in class as a representative of their race. Some participants perceived
that race stereotypes held by others were inevitable and therefore silence served a protective
function. In line with previous studies on tokenism, Black students in this study felt angered and
silenced when being called on to “represent their race”, however, Black students who made the
choice to educate others about their race felt empowered, which was found in past research
(“Branching Out and Coming Back Together,” 2010; Harper, 2007; Strayhorn, 2011). Likewise,
students in this study who chose to be silent due to personal values felt comfortable in their
silence but when forced into silence due to oppression, they felt angry, exhausted, and fearful.
Intersectionality
Intersectionality refers to particular forms of intersecting oppressions. For example,
intersectional paradigms remind us that oppression cannot be reduced to one fundamental type,
and that oppressions work together in producing injustice (Collins, 1999, p. 18). In contrast, the
matrix of domination refers to how these intersecting oppressions are actually organized.
Regardless of the particular intersections involved, structural, disciplinary, hegemonic, and
interpersonal domains of power reappear across quite different forms of oppression. (Collins,
1999, p. 18). Crenshaw (1989) coined the term intersectionality and described the concept:
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It seems that I have to say that Black women are the same and harmed by being treated
differently, or that they are different and harmed by being treated the same. But I cannot
say both. This apparent contradiction is but another manifestation of the conceptual
limitations of the single-issue analyses that intersectionality challenges. The point is that
Black women can experience discrimination in any number of ways and that the
contradiction arises from our assumptions that their claims of exclusion must be
unidirectional. Consider an analogy to traffic in an intersection, coming and going in all
four directions. Discrimination, like traffic through an intersection, may flow in one
direction, and it may flow in another. If an accident happens in an intersection, it can be
caused by cars traveling from any number of directions and, sometimes, from all of them
(pp. 148-149).
Race and gender have a confluent effect on the informal social systems that exist in
industry and subsequently impact career advancement for women of color (Combs, 2003). The
structure of national databases contributes to this virtual invisibility; women of color tend to
disappear among aggregates of all women, or all members of a particular ethnic group. Trying to
separate them, in most cases, is not trivial, especially in industry (Maclachlan, 2005).
CRT- Whiteness as Property
“Whiteness as Property” Soliman (2010) argued that being “White” in the United States
made accessible the right to own property and the benefits that come from its ownership. Blacks,
because they are Blacks, already are placed at a disadvantage economically, socially, and
politically because of their history as being treated inferiorly. Being White automatically gives
access to the treasures of property. Two hundred years ago, these treasures were human labor
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and land. Now, they are economic, social, and political superiority (Soliman, 2010).
RESEARCH QUESTIONS
Educators have long suggested that acculturation—the process of learning or adapting to
a new culture—might lead to a partial rejection of one’s own ethnicity or race and adopting the
dominant culture (Nguyen & Benet-Martínez, 2007). The historical view of Black students who
are academically successfully is often based on the notion that successful Black students must
extend their cultural identity to imitate at one end of the spectrum and to internalize mainstream
White identity and behavior at the other end, to achieve the best learning outcomes; essentially
they need to become bicultural or even raceless (Fordham, 2005). Researchers who study
biculturalism have long argued that when Blacks and other marginalized students develop
bicultural identities and/or competencies they are more successful academically, or, at the very
least, they master the dominant culture, which allows them to negotiate the school experience
more successfully (Anzaldúa, 2005; LaFromboise et al., 2001. This process requires knowledge
of the language, personality characteristics, and patterns of social behavior of at least two distinct
cultural groups (Scherman, 2010), and the ability to operate and interact in both cultures without
relating to either in a hierarchical manner (LaFromboise, Berman, & Sohi, 2002). In sum, being
bicultural is said to allow a person to negotiate two cultures and to know which culture is better
to embrace in particular contexts (Nyguen, 2013). Since this is the current state:
Research question: How do African American women use code-switching to navigate
White engineering spaces?
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METHODS
Participants
Participants were selected by a purposeful sampling approach. Six participants were
selected according to the following criteria: (a) students who were female; (b) students who were
African American; (c) students who were majoring in any area of engineering; and (d) students
who were enrolled in college as an engineering major for at least eight consecutive semesters or
recent graduates who graduated within a year (Gregory, 2016). Recent graduates were included
because of their successful completion of the program. Also, recent graduates could provide a
current narrative of experiences. Eight-semester persistence was chosen as a classification
criterion as it has been used in the literature as a metric for success in engineering (Kolo, 2016).
Two predominately White institutions were selected to participate in this study because
they were the top two fastest growing and largest engineering programs in the state of Louisiana.
Through this increased enrollment, it was important to analyze both institutions to see if they
created inclusive learning environments and which were free from microaggressions/stereotypes.
Where minorities felt like they could safely be themselves without being judged or ridiculed;
where all identities are welcomed and celebrated.
For the purposes of this study, the engineering colleges were referred to as Northside
University and Southside University. The two PWI’s offered bachelor’s, master’s and doctoral
degrees in various areas of engineering. The institutions described their curriculum as being built
around collaborative project-based learning combined with a strong theoretical base, while others
focused on innovation, technological leadership and interdisciplinary research, providing a high
quality education by using workforce experience as a purposeful ingredient, with commitment to
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diversity, equity for and inclusion of traditionally underrepresented groups in engineering and
project based learning that is collaborative and interdisciplinary (LaMotte, 2016).
Data Collection
Representatives from each university were consulted for assistance in identifying and
recruiting potential participants. Those contacted included: (a) assistant deans and directors of
diversity; (b) chapter advisors of minority student organizations such as National Society of
Black Engineers (NSBE) and Society of Women Engineers (SWE); and (c) engineering
department chairs and faculty. All leaders received an introductory email that provided a
description of the research study, and campus leaders were asked to identify and send a list of
students who met the minimum criteria. Once this information was received, all potential
participants were contacted by email; details of the purpose of the study and further explanation
were provided about the study relative to the goal of learning from their experiences and their
tools for persistence towards degree completion. The initial email also suggested that participant
narratives could provide a guide and/or roadmap for the next generation of African American
women majoring in engineering, and, as such, participation could benefit those who followed in
their footsteps. All participants were informed that participation was voluntary and that all
information would be kept confidential. The email also explained the right to refuse to
participate or withdraw at any time without consequence (Gregory, 2016). Students were
informed that they would be awarded a $20 Chick-Fil-A gift card at the completion of the study.
Thirteen students responded to the invitation with interest and were invited to participate
in a semi-structured interview; six completed the entire study. All six participants participated in
two semi-structured interviews, which were digitally recorded. All six participants were invited
back for a second interview for member checking and accuracy.
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Data Analysis
Data collection and data analysis occurred simultaneously. Responses from the
interviews were transcribed and coded to discover themes and to distinguish similar
characteristics among the participants. The interviews were transcribed by Brown and Gilligan’s
(1993) proven protocol. Brown and Gilligan (1993) provided three suggestions on how
researchers should approach transcribing interview data: (a) listening to get a sense of what is
happening to hear the story and the details of the narrative; (b) listening to hear “self” or the
voice of “I”; and (c) listening to pay attention to the way participants discuss relationships,
especially cultural norms. The researcher performed manual analysis and interpreted the data that
lead to the findings to ensure that the authentic voices of the participants were fully captured
(Kolo, 2016). Once all of the interviews were coded, each code was reviewed for common and
contrasting themes among and across participants, after which data were scanned ‘‘for categories
of phenomena and relationships among the categories’’ (LaMotte, 2016). Triangulation
corroborated findings and tested for validity. Triangulation included my personal experiences,
current research, and the research participants, which involved using multiple data sources in the
investigation to produce a general understanding of theory and research. This technique ensured
there was a rich, robust account of data that was comprehensive and well-developed (Yankel,
2018).
RESULTS
Autoethnography -Reflective Journal
I have kept a reflective journal for the last 15 years. This journal is my safe space; a place
where I can talk to God and reflect on the current events in my life. As a full-time, doctoral
student, full-time employee/engineering counselor, wife, and mother, this journal has acted as
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my sanity and outlet. I leave my worries, cares, concerns, and doubts in this journal. During this
season, I have had opportunities to reflect on my dissertation study and if this study will reflect
and change the current narrative in engineering. As an Academic Counselor at a Predominately
White Institution, I witness the culture of engineering and the many practices employed to
increase this population. Unfortunately, many practices neglect to increase persistence among
minority students. More specifically African American female students. As I manually
transcribed their interviews, I could not help but become impressed by their resilience, strength,
and determination. How genius they were to cope with and overcome the many obstacles they
faced. Now, when I see them in the engineering hallways, I see them with different eyes. My
current view is filled with admiration. As I stand in “awe” of them, I reflect upon my own
journey in engineering and how many of their experiences were similar to mine.
All of the participants felt the need to code-switch and change their personality to fit in
and conform based on the audience. As the second and only African American Counselor
engineering department at a PWI, I have had the same feeling. When I look around, there are not
many people who look like me, who can relate to me or my culture. Because of this, the
transition was originally difficult. Many times I felt lonely and tried to relate to colleagues and
coworkers but it was difficult to even spark a conversation. After trying and failing many times, I
felt desperate to conform. To pretend to be interested in the things that didn’t matter to me. I also
noticed when I code-switched, it was easier for me to gain the attention of others; and with time I
gained their respect. In addition, I felt the need to show my best face and be on top of my job and
deliver excellent results at all times. Often, I felt my colleagues were shocked by my intelligence
and/or drive to get things done. I recall several unpleasant encounters with white male leaders
and being in a male dominated field, I wondered if I was treated rudely or unfairly because I was
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Black or female. As a result, I wondered what perceived notions or stereotypes they had about
the Black race and/or females in general. I felt like it was my job, therefore, to combat any
stereotypes and/or doubts they had about our ability. I must admit that mental battle was
exhausting and psychologically draining.
“I am mentally exhausted”
In Cheeks ‘(2018) study, many African American students code-switched, which
involved embracing the dominant culture or vernacular among certain groups (like co-workers,
fellow White engineering students, etc.) and switching to a more authentic self when around
friends and family. One particular participant, a successful entrepreneur who interned at a tech
startup, excitedly described her most recent position where she reported to a Black woman for
the first time in her career. She said she “performed better” and was “a lot more comfortable and
confident.” She described what it might have been like if she had to code-switch and that “being
judged on your work versus mentally performing well would have been more taxing.” She
continued, “Your work is judged plus other intangible things. You second-guess yourself and
that affects your confidence.” She was not the only woman to mention the mental strain
associated with trying to live up to a professional ideal originally created to stifle, rather than
support, diversity.
I shared similar experiences with my participants. Going from one meeting to the next,
from one presentation to the next. It can be mentally exhausting, having to be that perfect all day;
making sure you say and do the right things all the time is just tiresome. Sometimes, by the end
of the day, I do not want to talk to anyone.
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“Different Strokes for Different Folks”
Obiomon et al. (2007) stated that women of color are implicitly expected to behave
differently at work and at home; this leads to managing the contexts of both European American
and African American culture and a bicultural life. Forming a bicultural life structure puts a
person in a position of marginality. The moment African Americans enter a predominately White
organization, there is pressure to disprove preconceived stereotyping. Many African Americans
feel like they have to say the right thing, not say too much, or agree just to fit in (Fletcher et al.,
2016).
Warning’s (2018) study revealed the use of frequent code-switching. As an example, one
of my participants bragged about her ability to code-switch: “To some people, I’ll say ‘He was
handsome!’ versus ‘He fine as hell, girl!’ And I think I’m the baddest because I can talk to this
group and that group in the same way that they talk.” Other times, participants suggested they
were “caught in the act”, meaning people witnessed them interacting differently in ways based
on the race of people present. This made others question their authenticity, which ultimately
jeopardized their connections with people. Another participant echoed her concern: “I feel
almost bad sometimes when someone sees me (code-switch),” she said, “because they are like
‘What’s going on?’ Especially my boyfriend-he’ll be like ‘Who are you?’” She continued, “It
was humiliating when others saw me code-switch because people just don’t understand.” These
are the costs of code-switching, and the risks participants take to be understood and treated as
insiders. Because of societal pressures, these are risks Black people are clearly willing to keep
taking (Warning, 2018).
Larissa stated she code-switched frequently. She proclaimed,

86

Absolutely. I have a lot of different types of friends and when I go around them I
definitely tend to code-switch. If I’m around my Black female friends I be like, ‘Hey,
girl, what are y’all doing?’, but if I walk into class and be like, ‘What ya’ll doing? What’s
good?’ my White classmates would be like, ‘What’s wrong with you, Larissa? Are you
ok? So yes, I switch it up and now it’s like second nature.
Briley included, “Absolutely, I have my mannerisms of “Hey, girl, hey boo”. I can’t do
that with them. It just would create a weird vibe. They wouldn’t know how to respond. I have to
talk a certain way when I am a part of a certain group of people.”
I recall when one of my White colleagues was leaving for the day and I said, “You out
this piece, huh?” She looked at me and said, “Huh?” Her reaction caused me to immediately
correct my statement and I said, “Are you leaving for the day? If so, have a great after noon”;
instantly she understood and responded. I ensure I am always on top of situations, and that I am
always nice, friendly, and inviting.
Table 4-Coding to Confirm
Mechanisms

Testimonials

Avoided wearing certain clothes that were associated with being threatening.

Smiling a lot to appear friendly and approachable.

Excessive nodding to show that they understand the lesson (even when they
do not).

‘‘One day I wore this sharp red and blue Nike jump suit and
a couple of White dudes said, ‘You are confusing me. Are
you Bloods or Crips?’ [street gangs known for representing
their gang status by their colors].’’
“I’m large, Black [referring to both his dark-skin
complexion and racial identity], and male, and I intimidate
most Whites, and for that matter some Black people. So my
mom told me that I would have to walk through life with a
big goofy smile on my face or the world would be scared of
me.’’
‘‘In my mathematics class sometimes it seems like they are
watching me to make sure I get it or that I belong. It’s like
they are waiting for me to [#$%] up. So I just nod no matter
what. . . . Then at an inconspicuous hour I go find the TA.”

Avoiding questions about their personal life for fear of
exposing/overexposing the racial and class divisions.

‘‘When we came back from summer break they White
classmates would talk about vacationing in the Hamptons. I
thought to myself, all I did was work. I got outta there real
quick.’’

Walking into the first day of a higher level mathematics or engineering class
with the book outside of the book bag so (hopefully) no one would ask, ‘‘Are
you in the right class?’’

‘‘I walked into the class (Calculus III) and they (classmates)
just looked shocked. Then a girl slivered up to me and asked
if she could see my (Calculus III) book. . . . Now, I always
walk in (on the first day of class) with my book in my hand
and I slam it down on my desk!’’

(McGee & Martin, 2011)
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“Fighting the Black Angry Girl stereotype”
During Guerin’s (2018) study, Crystal proclaimed, “Sometimes I even have to tone down
the way that I talk because they may think I am being too aggressive, but I am really not. That’s
a big thing with African Americans and African American women; if we say too much we are
viewed as aggressive. Having to fight that ‘angry black girl’ stereotype is exhausting.”
Black women are victims of negative stereotyping in mainstream American culture. Such
stereotypes include the myth of the angry Black woman that characterizes these women as
aggressive, ill tempered, illogical, overbearing, hostile, and ignorant without provocation
(Ashley, 2018). However, many of the negative characteristics of the angry Black woman
developed in response to external stressors and historical factors (Ashley, 2018). Civil Rights
leader Malcolm X once said, “The most disrespected person in America is the Black woman; the
most unprotected person in America is the Black woman; the most neglected person in America
is the Black woman,” and unfortunately this is still true. We’re rarely defended or openly heard,
we get the short end of the stick, and while many womanist and feminist movements were in
early stages of development, Black women were rarely at the forefront, and quite frankly these
movements were not created for us in the first place (McDonough, 2018). During the
McDonough (2018) study, one participant proclaimed:
It’s not easy being a Black woman who believes in something strongly and isn’t afraid to
convey it. Every time we stand up for ourselves, express an opinion or have a viewpoint
that makes some uncomfortable, we’re deemed ‘angry’, ‘hostile’, or my personal
favorite, ‘uncooperative’. But contrary to the small-minded views of some, Black women
are not angry at all. Black women are tired. We’re tired of being misunderstood and
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mistreated, so we choose to be outspoken and seek the respect we’ve been withheld for so
long.
Studies have revealed that African American women use code-switching and/or
stereotype management to combat and change these narratives. The stereotype management
process is also defined as “academic resilience” among Black mathematics and engineering
students as they traditionally valued high achievement in spite of negative intellectual and
societal-based stereotypes and other forms of racial bias (McGee & Martin, 2011, p. 1354).
I have a pretty laid back and mellow personality and therefore I do not get angry very
often. That being written, sometimes I feel the need to hold inside how I really feel about certain
situations because I do not want to see combative and feed into the stereotype.
“White is Right”
Code-switching would not be necessary if White privilege had not been embedded in
every social institution in American society for centuries (Fletcher et al, 2015). Researchers have
shown how racism has been rooted in how American society is organized (Waring, 2018). It is
evident Black people face more obstacles (more than whites) in career advancement and a
growing racial wage gap; in education, schools in poor Black neighborhoods receive less
resources, while teachers mete out disproportionately harsh disciplinary treatment for students of
color; in politics, we see a lack of proportional representation among elected officials and
recently witnessed the election of a president who routinely disparages people of color; in
entertainment there is a lack of diverse, nuanced, fully human characters of color, and even in
religion, deities have been whitewashed (Waring, 2018). Knowledge of this gives African
American women a false sense of hope in believing that they will have similar privileges if they
conform (Harriot, 2017).

89

Education. If education is the key to success, then there is no debate that Whites have the
advantage in America (Harriot, 2017). In 2012, the U. S. Department of Education reported that
about 33 percent of all White students attended low-poverty schools, while only 6 percent
attended high-poverty schools (US Census Bureau, 2017). In comparison, only 10 percent of
black students attended low-poverty schools, while more than 40 percent of Black students
attended high-poverty schools (US Census Bureau, 2017). This indicates that Black students are
in excess of six times more likely than White students to attend a high-poverty school, while
White students more than three times more likely than Black students to attend a low-poverty
school (Harriot, 2017).
Employment. A 2015 study by the Center for Economic and Policy Research showed
that Whites with the same résumés as their Black counterparts are hired at double the rate. In
fact, a White man with a criminal history is more likely to be hired than an African American
with no criminal past (Harriot, 2017). The Economic Policy Institute examined 2015 data and
discovered that at every level of education, Whites were twice as likely to have jobs as Blacks
(Harriot, 2017).
Income. Researchers at the EPI found that Black men with 11-20 years of work
experience earned 23.5 percent less than their White counterparts, and Black women with 11-20
years of experience were paid 12.6 percent less than White women with the same experience (US
Census Bureau, 2017). This disparity continues to grow;the wage gap between Black and White
workers was 18.1 percent in 1979, and steadily increased to 26.7 percent in 2015 (US Census
Bureau, 2017). White men still surpassed every other group (Harriot, 2017).
Study participant Tahoma recalled, “Sometimes I wish I was White but don’t tell nobody
I said that (laughs). I mean I love being Black but I can only imagine the freedom they have not
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having to worry about changing their vocabulary or who they are to be accepted. I imagine the
freedom they have just to be themselves. A freedom they were blessed with. A freedom that we
will never know nothing about.” Briley added:
I noticed that people treat me different when I code-switch; they treat me better. I also
think it makes me sound smarter and more intelligent. And I can tell my White
classmates and teachers feel more comfortable when I code-switch. I think it’s because I
remind them of them. White people are just much friendlier in general and, let’s keep it
real, in this world, ‘White is always right’ and it benefits to having White friends. They
have and know everything.

Tokenism/Isolation
A token is defined as a minority person who is integrated into the majority group through
policy or practice in an attempt to desegregate (Fletcher et al, 2016). Obiomon et al.’s (2007)
research on stressful environmental factors revealed that underrepresentation leads to high
visibility and sets into place a variety of negative perceptions of persons labeled as tokens. When
majority group employees perceive an African American as a token, their behavior and job
performance, whether good or bad, is magnified, exaggerated, and unduly scrutinized (Obimon
et al., 2007). Malcolm et al. (2009) reported that token women of color were expected to perform
auxiliary functions not directly related to their jobs, such as leading committees concerned with
women and/or minority interests, recruiting, and completing administrative tasks associated with
special programs for minority group members. Ironically, employers reportedly looked less
favorably upon race or gender-related activity (Malcom et al., 1976).
Crystal recalled, “Many of my classmates think the only reason why I am here is to fulfill
a diversity quota but that is not the reason. I am here because I deserve to be here. When I am
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faced with rude comments like that, I always make sure I ‘read’ them in my White voice so they
understand not to come at me crazy like that again.”
Bassett expressed concern that “the minority female in higher education, regardless of her
qualifications, is often perceived as a ‘token’” (as cited in Vargas, 2011, p. 249). Lorde (1984)
asserted that when White women are given some semblance of power they are able to operate
under a false sense of security whereas women of color are, still ostracized as “other” due to their
racial identity. Peery and Grady and Bassett asserted that those who are perceived as “tokens”
face: “She will experience reactions of jealousy, slander, and oppression from other minorities,
females and Whites because of the competition for those higher executive positions” (Vargas,
2011, p. 250). Examples of occupational “token” positions first identified by De la Luz Reyes
and Halcon were those of coordinators and directors in ethnic-centered, ethnic-geared programs
or centers on campus. “By placing ethnic minority males and females in such powerless
positions, the university can meet its diversity quota, have the positions held by low-level
administrators (coordinators and directors), and maintain the ‘token’ administrator in these
stereotypical positions” (Vargas, 2011, p. 250).
Numerous participants shared their experiences of realizing that they were a minority in
the engineering workplace and the difficulty of fitting in. I, too, have felt those same feelings that
can be isolating. Some participants expressed feelings of isolation, while others shared
experiences with both blatant and implicit bias (Fletcher, 2016). Gender and racial biases have
significant impact on women’s decisions to stay or leave a profession and in some cases, lead to
more instances of isolation, overt bias, and stereotyping (Fletcher, 2016).
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IMPLICATIONS
Change the Culture
Focusing on White culture and privilege is an often overlooked but critical component of
predictive racial equity change processes; this work can be challenging in some predictable
ways, and these challenges can be mitigated with some intentional tools (Gulati-Partee, 2014).
Racial equity work depends, in part, on people of color gaining access, voice, and leadership to
advocate for change within their institutions; they can be great supporters of the wide-angle-lens
approach to this work, one that looks at the structural over-advantaging of whites as well as the
under-advantaging of people of color (Smith, 2013). Racial equity leaders must contribute to the
field by putting forth an analytical method and innovative tools for understanding and
deconstructing the accumulated impact of structural racism as the cause of racially inequitable
outcomes and, in turn, developing strategies to improve outcomes and transform systems (GulatiPartee, 2014). In addition, mandatory diversity and inclusion training is needed at every
university every year. This training equips students and employees with the means to recognize
their stereotypes and biases and helps to create a safe space for those who may feel undue
pressure (Smith, 2013).

Li Li (2004) argued that for oppressed people silence includes being unheard, in addition
to not speaking. Although some participants risked social judgment and career and academic
demotion when speaking out against gross discrimination, participants’ fear of being
misunderstood, judged, stereotyped, and unheard kept them silent (Smith, 2013). A question to
consider is, “What are the social identity forces enacted by White people when they deny the
experiences of people of color and refuse to hear perspectives about racism, White-domination,
and sexism (LiLi, 2004)?” The problem of being silenced impacts all students’ learning, because
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if any student, regardless of race, feels uncomfortable speaking, the entire class loses an
opportunity to learn (LiLi, 2004). So, can students of other races listen to the voices of Black
students? And can Black students allow peers to blunder through discussions of race, or will the
perceived ignorance of peers cause Black students to remain silent or leave the institution itself
(Smith, 2004)” ?
Another consideration to explore is how among Black people, silencing occurs through
in-group oppression (Gulati-Partee, 2014). Participants in the study recognized that colorism;
pervasive stereotypes of “authentic Blackness”, classism, homophobia, and sexism were issues
students faced among other people of color (Gulati-Partee, 2014). Gathering a larger sample
from universities across the country would open the study to those who were unaware of their
silence and perhaps unable to cope with being silenced (Harriot, 2017). Since this study sample
was non-clinical, future research may gain a deeper understanding of silence by interviewing
counselors and professors about Black students at risk of failing out of the institution (GulatiPartee, 2014).

References

Boxer, S. B. (2007) Rally protests noose found at Columbia University. Retrieved from
http://www.cnn.com/ /columbia.noose/index.html Caldwell, T., & Obasi, E. M. (2010).
Academic performance in African-American undergraduates: Effects of cultural mistrust,
educational value, and achievement motivation. Journal of Career Development, 36(4),
348–369.
Carey, R. (2012, October 8). From despair to repair: Preparing college students to navigate racial
conflicts on campus. Huff Post Education. Retrieved from
http://www.huffingtonpost.com/roderick-carey/from-despair-to-repair b 1941469. html
Cavanaugh, C. (2013, November 7). Update: Graffiti, egging of Lehigh University’s UMOJA
house sparks calls for action on campus. Lehigh Valley Live. Retrieved from
http://www.lehighvalleylive.com/thebrownandwhitenews/index.ssf/
2013/11/lehighuniversitys umoja house.html
94

Chavous, T. M. (2000). The relationship among racial identity, perceived ethnic fit, and
organizational involvement for African American students at a predominantly white
university. Journal of Black Psychology, 26(1), 79–100. Collins, P. H. (2000). Black
feminist thought. New York, NY: Routledge.
Cross, W. E. (1991). Shades of black: Diversity in African-American identity. Philadelphia, PA:
Temple University Press. Cross, W. E., Smith, L., & Payne, Y. A. (2002). Black identity:
A repertoire of daily enactments. In P. B. Pedersen, J.
G. Draguns, W. J. Lonner, & J. E. Trimble (Eds.), Counseling across cultures (5th ed., pp. 93–
107). Thousand Oaks, CA: Sage.Cross, W. E., & Strauss, L. (1998). The everyday
functions of African-American identity. In J. K. Swim & C. Stangor (Eds.), Prejudice:
The target’s perspective (pp. 267–279). San Diego, CA: Academic.
Cureton, S. R. (2003). Race-specific college student experiences on a predominantly white
campus. Journal of Black Studies, 33(3), 295–311.
Dahlvig, J. (2010). Mentoring of African-American students at a predominantly white institution
(PWI). Christian Higher Education, 9(5), 369–395.
Daly, A., Jennings, J., Beckett, J. O., & Leashore, B. R. (1995). Effective coping strategies of
African Americans. Social Work, 40(2), 240–248.
Danoff-Burg, S., Prelow, H. M., & Swenson, R. R. (2004). Hope and life satisfaction in black
college students coping with race-related stress. Journal of Black Psychology, 30(2),
208–228.
Du Bois, W. E. B. (1903/1989). Souls of Black folk. New York, NY: Penguin Books.
Feagin, J. R. (1992). The continuing significance of racism: Discrimination against black
students in white colleges. Journal of Black Studies, 22(4), 546–578. Ferguson, A. A.
(2001). Bad boys: Public schools in the making of black masculinity (law, meaning and
violence). Ann Arbor, MI: University of Michigan Press.
Hall, R. E., & Rowan, G. T. (2001). African American males in higher education: A
descriptive/qualitative analysis. Journal of African American Men, 5(3), 3–14.
Harding, S. (1986). The instability of the analytical categories of feminist theory. Signs,
11(4), 645–664.
Hughes, M. S. (1987). Black students’ participation in higher education. Journal of College
Student Personnel, 28(6), 532–535. Johnson, V. D. (2001). The Nguzo Saba as a
foundation for African-American college student development theory. Journal of Black
Studies, 31(4), 406–422.
Jones, H. L., Cross, W. E., & DeFour, D. C. (2007). Race-related stress, racial identity attitudes,
and mental health among black women. Journal of Black Psychology, 33(2), 208–231.
95

The Journal of Blacks in Higher Education (JBHE). (2016). Black student college graduation
rates remain low, but modest progress begins to show. The Journal of Blacks in Higher
Education. Retrieved from http://www.jbhe.com/features/blackstudent gradrates.html
The Journal of Blacks in Higher Education (JBHE). (2009). A harvest of good news on African
Americans in higher education. The Journal of Blacks in Higher Education. Retrieved
from http://www.jbhe.com/news views/64 goodnews.htm
Loo, C. M., & Rolison, G. (1986). Alienation of ethnic minority students at predominantly white
university. The Journal of Higher Education, 57(1), 58–77.
Lott, J. L. (2008). Racial identity and black students’ perceptions of community outreach:
Implications for bonding social capital. Journal of Negro Education, 77(1), 3–14.
Marable, M. (1997). Black liberation in conservative America. Boston, MA: South End Press.
Mazama, A. (2006). Interdisciplinary, transdisciplinary, or unidisciplinary? Africana
studies and the vexing question of definition.
M. K. Asante & M. Karenga (Eds.), Handbook of black studies (pp. 3–15). Thousand Oaks, CA:
Sage.
Mitchell, K. (2015) Students posts video to spark discussion about lack of diversity at UCLA.
UCLA Daily Bruin. Retrieved from http://dailybruin.com/2013/11/08/student-postsvideo-to-spark- discussion- about- lack- of- diversity- at- ucla/
National Center for Educational Statistics (NCES). (2013). Fast facts—College enrollment.
Retrieved July 9, 2014 from http://nces.ed.gov/fastfacts/display.asp?id=98
Payne, Y. A. (2016). Participatory action research and social justice: Keys to freedom for street
life oriented black men. In J. Battle, M. Bennett, & A. J. Lemelle, Jr. (Eds.), Free at
last?: Black America in the twenty first century (pp. 265–280). New York, NY:
Transaction.
Payne, Y. A. (2011). Site of resilience: A reconceptualization of resiliency and resilience in
street life oriented black men. Journal of Black Psychology, 37(4), 426–451.
Payne, Y. A. (2013). The people’s report: The link between structural violence and crime in
Wilmington, Delaware. Formal Report. Retrieved from
http://www.thepeoplesreport.com/images/pdf/The Peoples Report final draft 9-12-13.pdf
Payne, Y. A., & Brown, T. M. (2010). The educational experiences of street life oriented black
boys: How black boys use street life as a site of resiliency in high school. Journal of
Contemporary Criminal Justice, 26(3), 316–338.

96

Pippin, C. (2012, April 18). UWF Police investigating nooses found: Authorities consider acts a
hate crime. Retrieved from: http://www.fox10tv.com/news/uwf-police-investigatingnooses-found
Roy, L. (2013, November 18). Faculty diversity: We still have a lot to learn. The Chronicle of
Higher of Education: Commentary. Retrieved from http://chronicle.com/article/FacultyDiversity-Still-a-Lot/143095/?cid=cr
Scott, L. D. (2003). The relation of racial identity and racial socialization to coping with
discrimination among African- American adolescents. Journal of Black Studies, 33(4),
520–538.Sedlacek, W. E. (1987). Black students on white campuses: 20 years of
research. Journal of College Student Personnel, 28(6), 484–495.
Stanley, C. A. (2006). Coloring the academic landscape: Faculty of color breaking the silence in
predominantly white colleges and universities. American Educational Research Journal,
43(4), 701–736.
Stewart, P. (2012, July 19). After decades, revolving door remains for black, Latino scholars in
the academy. Retrieved from http://diverseeducation.com/article/17227/
Sule, V. T. (2011). Restructuring the master’s tools: Black female and Latina faculty navigating
and contributing in classrooms through oppositional positions. Equity & Excellence in
Education, 44(2), 169–187.
Utsey, S. O., Ponterro, J. G., Reynolds, A. L., & Cancelli, A. A. (2000). Racial discrimination,
coping, life satisfaction, and self-esteem among African Americans. Journal of
Counseling & Development, 78(1), 72–80.
Watkins, D. C., Green, B. L., Goodson, P., Guidry, J. J., & Stanley, C. A. (2007). Using focus
groups to explore the stressful life events of black college men. Journal of College
Student Development, 48(1), 105–118.
Wilson, J. W., & Constantine, M. G. (1999). Racial identity attitudes, self-concept, and
perceived family cohesion in black college students. Journal of Black Studies, 29(3),
354–366.

97

APPENDIX A-Institutional Review Board

98

APPENDIX B-Consent Form
Study Title:

Experiences of African American female student’s in Engineering
Majors.

Performance Site:

Predominately White University’s in Louisiana

Investigators:

Anissa Guerin, 225-302-4605, Aaddis7@lsu.edu
Dr. Kenneth Varner, (225) 578-2918 office, (225) 916-7615 cell,

varner@lsu.edu
Purpose of the Study: The purpose of this qualitative phenomenological research study was to
explore the experiences of African American women in engineering and
also learn factors that contribute to their persistence in engineering
majors.
Subject Inclusion:

Program stakeholders

No. of Participants:

1-6 participants

Study Procedures:

This study will entail a 30 minute, recorded interview of participants.

Benefits:

This study will reveal valuable information about the experiences of
African American female students in engineering. The results of this
study will be an effective method to better understand, recruit and
support this population.

Risks:

The only risk is the inadvertent release of the subject’s identity. Every
effort will be made to maintain the confidentiality of the participant’s
identity. A pseudonym will be utilized in all written reports. All data
will be kept in secure files in which only the investigators have access.

Right to Refuse:

Participation is voluntary and the subject has the right to withdraw from
the study at any time without penalty.

Privacy:

Participant’s identity will remain confidential unless disclosure is
required by law.

Signatures: The study has been discussed with me and all my questions have been answered. I
may direct additional questions regarding study specifics to the investigators. If I have questions
about subjects' rights or other concerns, I can contact Dennis Landin, Institutional Review
Board,(225) 578-8692, irb@lsu.edu, www.lsu.edu/irb. I agree to participate in the study
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described above and acknowledge the investigator's obligation to provide me with a signed copy
of this consent form.

Signature

Date
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APPENDIX C-Interview Protocol
African American Female Students Experiences in Engineering

Campus Climate
1. Why did you select the engineering program at __________College/University,
HBCU/PWI?
2. How would you describe the culture/climate of the institution and engineering
college/department?
3. In what ways is it conducive to your success as an engineering student? How is it not?
4. What institutional or department programs or organizations exist to assist you with
reaching your academic goals?
5. How supportive are the faculty and the engineering department administration?
6. In what ways do you think your race and gender play into your academic experiences
here?
7. To what extent do you feel a part of the engineering community?
8. Do you notice African American female engineering students isolating themselves from
each other?
Classroom Climate
9. How would you describe the "climate" of engineering classrooms regarding their
inclusion/acceptance of African
American female students?
10. Does it help you feel more comfortable, included and/or accepted if you professor calls
you by your name?
11. Have you had any negative experiences in class? If so, did it come more from male
students, or other female students or professors?
12. Are you comfortable with visiting your professor during office hours?
13. Have you had any African American professors, male or female? If yes, did you feel
more comfortable in that class (or those classes)?
14. How often do you participate in the classroom discussion and why? How is your
participation received?
15. Are you ever afraid to ask questions?
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16. How often do you collaborate/study with others outside the classroom? Who do you
collaborate with (race/ethnicity)?
17. Do you feel as though you are treated differently due to your race or gender? If so, how?
18. How would you compare your experience as an African American woman in engineering
to that of a white woman or African American man engineering?
Persistence Strategies
19. What are your academic achievement goals and what motivates you to reach them?
20. Is it more challenging being a woman or an African American in engineering?
21. Have you ever felt the need to change who you are, or your personality to fit into the
engineering community? If so, please elaborate….
22. Have you considered changing your major? If so, why? If not, what made you stay with
the engineering major?
23. What pressure do you feel as an engineering student (if any)?
24. Do you have the need to prove yourself or your belongingness in engineering? Please
provide an example.
Mentorship/Support
25. What type of support did you receive from your family and community? In what ways
does this support help?
26. Do you have a mentor (or mentors) within your Engineering department? If so, who?
27. Do you have a mentor (or mentors) outside of your Engineering department? If so, who?
28. Do you believe a mentor has to have characteristics similar to yours? (Examples: same
race, gender, age, etc.) Would that make you feel more relatable?
29. What advice would you give engineering professors that you think would assist African
American female students persist in engineering?
30. What advice would you give other African American female engineering students to help
them succeed in engineering?
31. What advice would you give young African American girls who aspire to be engineers?
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